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Abstract 
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Secondary supervisors:  Dag Erik Eilertsen and Ottar Hellevik 
 
Background: The Ideology Project at the University of Oslo (Department of Psychology) is 
presently developing an archival method for measuring ideological changes in society through 
statistical changes in the frequency of specific words and phrases in written mass media 
language. At present, in psychological research, the method of choice for answering research 
questions on a society-wide scale is population surveys. This new method, using internet 
archives on newspapers going back several decades, constitutes a potential new way of 
studying ideology, hopefully supplementing the information gained through surveys. 
Research on media archives has many advantages over existing research methods, being 
unobtrusive, retrospective in nature, and relatively inexpensive. The Ideology Project has used 
statistical changes in the use of words and phrases to reveal and describe ideological changes 
in Norway, England, USA, Ghana and Turkey.  
Aim: This thesis has three main purposes. The first is to present the method as it has been 
used in recent articles. The second and primary purpose is to present various improvements 
on the method as an instrument for measuring ideological change through changes in 
language use. The third is to perform preliminary validation against results from the 
longitudinal population survey Norsk Monitor. 
Presented improvements: Automated data acquisition, increasing speed by a factor of more 
than 1000. Statistical data on the development of 10 000 “neutral” words has been compiled 
as comparison material. Baseline adjustment has been implemented on the basis of mean 
changes in the development patterns of the compiled comparison material. An empirical 
approach to testing if conceptual word clusters are used together in natural language is 
presented. Methods for determining representativity of development trends for words and 
clusters of words from one newspaper have been improved. Trend analysis for words and 
clusters of words has been systematized and improved. 
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Preliminary validation: The presented comparison between value indexes from the 
longitudinal population survey Norsk Monitor and development patterns for selected clusters 
of words show strikingly similar development, indicating an exiting area of future research. 
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For every complex problem,  
there is a solution that is simple, neat,  
and wrong.  
Henry Louis Mencken (1880-1956) 
1 Introduction 
All human action is conducted within intricate systems of personal and social beliefs, values 
and motives. A functional society requires that its constituent groups, institutions and 
individual members adhere to numerous explicit and implicit rules and guidelines, just as 
groups require the same of their subgroups and individual members. To function and prosper 
within this system of systems, each person has to successfully negotiate between often 
conflicting demands of different groups and different layers of groups enveloping him or her. 
This chain of demands and influence works both ways, so that individual values, behaviour 
and requirements constantly exert pressure on the surrounding groups and institutions, 
modifying and changing them over time. As a theory for appraising this complex reality, the 
ecological model (Bronfenbrenner, 1979; Bronfenbrenner & Morris, 1998; Nafstad, 1986; 
Pettigrew, 1997; I. Prilleltensky & Nelson, 1997) locates individual development, wellbeing, 
competencies, behavior and problems in a systems-within-systems model. The outermost 
system, consisting of cultural ideologies, belief system, social norms and societal values is 
named the macro system in the ecological approach. The macro system influences and puts 
constraints on the inner layers and individuals both directly and through mediating agencies in 
the intermediate systems (Nafstad, 2002a; Nafstad, Blakar, Carlquist, Phelps, & Rand-
Hendriksen, 2007, in press). 1 
 
Where, traditionally, people were influenced by, and influenced, their surrounding meso- and 
macro systems primarily through direct contact with others in their vicinity, the rapid 
technological development of the last couple of centuries has led to increased contact with the 
macro system through mass media and the internet. Indirect contact with others, and with 
impersonal entities like mass media, now constitutes a substantial supplement to direct 
contact with others (Baran & Davis, 1995; DeFleur & Ball-Rokeach, 1989; McQuail, 1994; 
Perse, 2001). Modern globalized media alters social perception and reality on a daily basis, 
inducing changes in opinion and policy, affecting peoples lives in a fairly direct manner 
(Nafstad, 2002a; Nafstad, Carlquist, & Blakar, 2007; Nafstad, Carlquist, Aasen, & Blakar, 
                                                 
1 Several formulas, lists, adjustment methods etc. will be presented in later chapters. For easy reference, a 
technical appendix is included. A two-tailed alpha level of .01 has been used in all tests of statistical 
significance. Punctuation and typefaces are in accordance with APA standards, even when these are in conflict 
with Norwegian norms. 
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2006). Where being born in a certain place used to determine most of a person’s possible 
experiences and knowledge, geography has less impact in a world where news and knowledge 
spread quickly with fewer constraints (Meyrowitz, 1985, p. 8). Today, media in particular, 
operating in a globalized context, strongly contribute toward creating and shaping our 
ideologies, both as producers and mediators of these ideologies. In turn, these ideologies form 
and shape societies and communities, institutions, service and welfare systems, which again 
have a direct impact upon the wellbeing of individuals (Nafstad, 2002a, 2005b; Nafstad, 
Blakar, & Rand-Hendriksen, in press). 
 
Modern social psychology as Jones (1998) points out, was shaped in North America in the 
postwar period in a predominantly positivistic atmosphere, and rendered into a primarily 
experimental discipline. Mainstream social psychology developed therefore into a 
psychological, as opposed to a sociological, form of social psychology (Farr, 1996), 
characterized by studying the interaction between the individual and the social through 
experimental studies in the laboratory. As a consequence the societal and cultural levels have 
been underrepresented in mainstream social psychology, as Doise called attention to already 
in his book L’explication en psychologie sociale in 19822 (Nafstad, 2002a; Nafstad & Blakar, 
2002; Nafstad, Blakar, Carlquist, Phelps, & Rand-Hendriksen, 2006). 
However, it is now generally acknowledged that social and cultural processes exert influence on 
almost all phenomena of social psychology. In particular, cross-cultural perspectives of social 
psychology have gradually been gaining importance (Fiske, Kitayama, Markus, & Nisbett, 1998; 
Triandis, 1993, 1995). Cross-cultural psychology, though, is more oriented towards empirically 
documenting differences and similarities between cultures than investigating the mechanisms by 
which macrosocial phenomena such as ideology, cultural assumptions, social norms and belief 
systems are communicated among and held by individuals. In practice, historical, cultural and 
socio-political conditions and perspectives are for the most part ignored in mainstream social 
psychology. Social issues are considered instead as something to be controlled for in statistical 
analyses and comparisons (Evans, 2004; Murray, Blake, Eleanor, Lorraine, & Geoffrey, 2004; 
Nafstad, Blakar, Carlquist et al., in press; Nafstad, Carlquist, Aasen et al., 2006). 
 
Contemporary social psychology focuses predominantly on the micro level, mapping 
ideologies, preferences, beliefs, values and behaviour of individuals or discernable groups, as 
                                                 
2 English translation in 1986 as Levels of explanation in social psychology. 
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well as the interplay between such groups. When faced with questions regarding large groups 
of people and how to collect data, survey methods prevail, describing the macro system as the 
sum of its constituent parts, revealing the consensus, as well as division lines in the 
population. While there is no doubt that survey methods give and improve our knowledge of 
society, they can, in light of the ecological model, at best give us an incomplete and indirect 
measure of the macro system. 
 
This thesis presents, and gives a critical discussion of an archival approach to studying the 
macro social representations of ideology, with focus on development and suggestions for new 
methodological improvements to the method. 
 
2 Theoretical background 
2.1 The ideology project: a brief presentation 
Presently, it is argued that local differences in traditions, political and cultural customs are loosing 
ground to the rapidly accelerating cultural convergence towards a global meaning structure 
(Arnett, 2002; Friedman, 2004). Predominant contemporary ideology of the world includes 
components such as globalization (Cowling & Tomlinson, 2005; Sklair, 2002), neo-liberalism 
(Harvey & Ritzer, 2005; Thurow & Brazil, 1996), consumerism (Bauman & Bell, 2000) and 
individualism (Bourdieu, 1998; Nafstad, Blakar et al., 2007; Nafstad, Blakar, Carlquist et al., in 
press). While each of these components can be viewed as ideologies in their own right, they shape 
and embody a higher order ideology of free market capitalism.  As such, they are instrumental in 
enabling the ever-increasing “free” market power, gradually surpassing even that of nation states. 
This global free market ideology, moreover, is grounded in the power of multinational 
corporations arguing for free trade and competitions by means of removing political and 
governmental rules and regulations that may inhibit the movements of goods, services, and capital 
across any border. The market has thus replaced the state as the principal regulatory force in 
society (Nafstad, Blakar et al., 2007; Touraine, 2001). 
 
Facilitated by factors such as globalized media, rapid advances in telecommunications technology 
and increased financial integration across most kinds of boundaries, globalization processes 
integrate and connect societies and organizations all over the world. An ever increasing number of 
people live in “cultures of hybridity”, as the social psychologist Simon concludes (2004, p. 17). 
Other critical voices argue that the postmodern individual, therefore, finds itself in a world 
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characterized by an increasingly pervasive and homogeneous ideology of self-fulfillment, freedom 
to choose and consumerism, immersed in the so-called free market (Bauman & Bell, 2000; 
Giddens, 1991; Gledhill, 2004; Nafstad, 2002a, 2005a; Sloan, 2005). Social psychologists, 
therefore, have to recognize that the lives of people throughout the world, and particularly in 
Western cultures, are increasingly influenced by this free market, or neo-liberalist ideology 
(Nafstad, Blakar et al., 2007; Nafstad, Blakar, Carlquist et al., in press; Nafstad, Carlquist, Aasen 
et al., 2006). However, cultures and societies differ with regard to how and to what degree they are 
altered and directed by this globalized ideology (Arnett, 2002).  The steady acceleration of the 
different processes that constitute globalization calls for a stronger focus on the societal level 
within social psychology. 
 
The Ideology Project, initiated by Hilde E. Nafstad (Nafstad, 2002a, 2002b, 2005b; Nafstad & 
Blakar, 2002; Nafstad, Carlquist, & Blakar, 2004), is focusing on ideology. A central part of the 
project is the development of methods for measuring ideological change on a large scale. Over the 
past few years, the project has given birth to a method for measuring longitudinal shifts in 
ideology as reflected in the public discourse in the language of newspapers. A primary focus has 
been given to the analysis of changes caused by the influx of neo-liberalism and 
multiculturalization, and the consequences of such changes for the traditional welfare society of 
Norway. 
 
Since joining the Ideology Project in the spring of 2005, I have been working on development, 
improvement and automation of the methods used for identifying statistical changes in media 
language use that can shed light on the corresponding ideological changes within Norwegian 
society.  
 
This thesis has three main purposes. The first is to present the method as it has been used in recent 
articles from the Ideology Project. The second, and most important purpose, is to present new 
improvements on the method as an instrument for measuring ideological change through changes 
in language usage. The third is to perform preliminary validation of the method and provide 
examples of how it can be used to gain psychological insight into ideological changes. The 
archival method, and my contributions to improve it, will be presented in detail in later chapters. 
The remainder of this chapter will focused on the theoretical background of the Ideology Project. 
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2.2 Ideology: worldview and hegemony3 
The concept of ideology came into usage in science around 1800 to describe the work of a group 
of French philosophers who were exploring the science of ideas (Wilson, 1992). Within Marxism, 
the concept of ideology has a long history regarding the analysis of how society and its structures 
are established and sustained (Adorno, 1967, 1968; Horkheimer, 1972; Mannheim, 1936; 
Marcuse, 1968; Marx, Arthur, & Engels, 2001). The concept of ideology has also proved useful in 
the analysis of more specifically delineated social relations, such as power/powerlessness (Marx et 
al., 2001) and how people or groups in power impose veiling views of the world to prevent others 
from understanding that they are being oppressed and marginalized (Adorno, 1967, 1968; Billig, 
1991; Isaac Prilleltensky, 1994). Or as Montero (1994) formulates it: “ By drawing a kind of 
cognitive veil over reality, ideology conceals and deforms it.” (p. 5). 
 
In the Ideology Project, we understand ideology both as systems of ideas or worldviews of the 
general purposes of social and individual life, as well as hegemony. Ideology is therefore 
inextricably linked to power to legitimate, structure, reproduce and potentially restructure 
social practices. Augoustinos, Walker and Donaghue’s  (2006) conceptualization of ideology 
as “… the beliefs, opinions, and social practices that support certain representations an 
constructions of the world, which, in turn serve to rationalize, legitimate, maintain and 
(re)produce particular institutional arrangements, and economic, social and power relations 
within a society” (p. 272) captures the core meaning behind our use of the term in the project. 
One may distinguish between two interrelated aspects of ideology (Nafstad, Blakar et al., 
2007; Nafstad, Blakar, Carlquist et al., in press): First, ideology can be understood as the 
common sense of a society (Billig, 1997; van Dijk & Lopez-Escobar, 1999), which consists of 
shared ideas, and is not necessarily coherent. From this perspective, the concept of ideology 
refers to: “... the ideas and thoughts that people hold, including both the form and content of 
their consciousness” (Sampson, 1981, p. 731). Ideology can thus be understood as an 
“economizing device that incorporates a world view that legitimizes the existing order and 
provides a framework for a consensus of the general purposes of community life” (Wilson, 
1992, p. 19). A second aspect of ideology is hegemony, rule or veil by consent or accepted 
                                                 
3 The present thesis is an integrated part of an ongoing project being presented in many publications, of which I 
am a co-author of several. For two years I have been holding a student’s scholarship from the Norwegian 
Research Council to work on the project and my thesis. Therefore, the first two chapters (theoretical background 
and the presentation of the Ideology Project) are not unique, individual contributions, but rather a composite of 
new material and the result of further work on the relevant parts of published articles in which I am a co-author. 
The rest of the thesis is original and independent contributions to the project’s methodology. 
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authority. Moreover, this concept also refers to the perceived legitimacy and often widespread 
support that a certain system, e.g. consumerism, receives from the public (Augoustinos, 1995; 
Augoustinos et al., 2006; Nelson & Prilleltensky, 2005; Schwartz, 2000, 2004). Hegemony 
involves the incorporation of subordinate groups into the dominant ideology, often facilitated 
by the construction of alliances, and thus winning the approval of these groups (Fairclough, 
1992). Both the common sense and hegemony perspectives imply that ideology becomes to a 
large extent naturalized. This is in accordance with Eagleton (1991), who understands 
ideology as encompassing the thinking and acting that is usual in a given society, and 
entailing an uncritical acceptance of these ways of thinking and behaving as being “natural” 
(Nafstad, Blakar et al., 2007; Nafstad, Blakar, Carlquist et al., in press). Rokeage (1973) uses 
the concept of value systems to describe the dominant thinking and ideas of a society.  In the 
Ideology Project and this thesis, as now presented, ideology is the unifying concept of 
people’s ideas and values about the world. 
 
A key psychological function of ideology is not only to produce ideas and to explain reality, 
but also to legitimize the status quo regarding the natural way of living. This also involves 
explaining specific social purposes such as how public service institutions should be formed, 
for example, how solidarity with the chronically ill should be conceptualized and organized 
within a community. Ideology therefore also serves as system justification (Jost, Burgess, & 
Mosso, 2001; Isaac Prilleltensky, 1994). However, as Montero (1994) points out, ideologies 
often lead us to accept social institutions, meaning structures and value systems which may 
imply serious deprivation for groups of people. Finally, it should also be noted that ideologies 
also may function to consign oppositional voices to silence. The concept of ideology thus in 
sum affords the opportunity for systematic analysis of how society and individuals define, 
experience, understand, value, justify and accept the status quo of social, material and 
political life (Nafstad, Blakar et al., 2007; Nafstad, Blakar, Carlquist et al., in press; Nafstad, 
Carlquist, Aasen et al., 2006).  
 
However, in most affluent democracies today, hegemony does not imply only one discourse 
or perspective on social institutions and social life. Continually there are differential 
predominant ideologies as well as minority voices or counter-ideologies. Yet, there are some 
ideological discourses that are more predominant than others, and we, as previously analyzed, 
contend that today the globalized ideology of neo-liberalism constitutes a predominant 
discourse worldwide, as well as in Norway.  
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2.3 Mass media as machineries of meaning 
Traditionally, people develop their ideologies or weltanschauung through social experiences 
within face-to-face interactions within the different micro and meso systems (Bronfenbrenner, 
1979). As mentioned, however, experiences in local community and face-to-face relationships are 
now supplemented to a growing extent with indirect association with others, such as via media. 
Therefore, media language is of particular significance due to the increasing role of mass media as 
the major “machineries of meaning” (Hermans & Kempen, 1998). Media discourse and public 
language thus represent important keys in understanding society’s ideological discourses and how 
ideology is developed, communicated and reproduced. Moreover, by being exposed to the 
language of media discourse, the individual becomes attuned to and incorporates the dominant 
ideologies of society and order (van Dijk & Lopez-Escobar, 1999), or as Mutz (1998) concludes: 
One has today to admit or recognize the increased compartmentalization “… of what we know 
through lived experiences in face-to-face interactions with those who are known to us, as opposed 
to through sources that are mediated by those beyond our experience or acquaintance.” (p. 11). 
Moreover, as Meyrowitz (1985) formulated: “Where one is has less and less to do with what one 
knows and experiences” (p. 8) because media is continually “… changing ‘the situational 
geography’ of social life” (Meyrowitz, 1985, p. 6). Today, therefore, media create and shape 
ideologies at the individual level perhaps even more than interpersonal experiences (Nafstad, 
Blakar et al., 2007; Nafstad, Blakar, Carlquist et al., in press; Nafstad, Carlquist, Aasen et al., 
2006). 
2.4 Ideologies reflected in language usage 
Linguists, social scientists, and psychologists have for quite some time acknowledged the close 
and reciprocal relations between language and ideology. Today, it is primarily linguistically 
oriented anthropologists and discourse analysts that have endeavored to investigate this interplay. 
Using the deliberately ambiguous concept of “language ideologies”, more or less specialized 
anthropological traditions analyzing the interaction of language and ideology have evolved (for 
reviews, see Kroskrity, 2000; Woolard, 1998). Within the multi-disciplinary field of discourse 
analysis, language usage is often studied in relation to ideology (Blommaert & Bulcaen, 2000; 
Fairclough, 1992, 1995; Jaworski & Coupland, 1999; Ng & Bradac, 1993; Potter & Wetherell, 
1987; van Dijk & Lopez-Escobar, 1999). Kroskrity (2000) illustrates the fruitfulness of the 
connection between the two when he states that: “language ideologies provided an additional tool 
or level of analysis (Silverstein, 1979) that permitted us to use the more traditional skills of 
linguistic anthropologists as a means of relating the models and practices shared by members of a 
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speech community to their political-economic positions and interests.” (p.3). Silverstein (1985) 
also emphasizes the reciprocal interaction between language and ideology: “the total linguistic 
fact, the datum for a science of language, is irreducibly dialectic in nature. It is an unstable mutual 
interaction of meaningful sign forms contextualized to situations of interested human use and 
mediated by the fact of cultural ideology.” (p.220) It is this contextualization and mediation 
through cultural ideology which renders language, indeed even the single word (Blakar, 
1973/2006, 1979; Pennebaker, Mehl, & Niederhoffer, 2003; Rommetveit, 1968, 1974; 
Rommetveit & Blakar, 1979), into a potentially very precise and undisguised reflection of the 
society at hand, and its influence on the individual. 
The relationship between macrosocial structures such as ideology or culture on the one hand, and 
linguistic practice and the singular word on the other, is constituted by everyday knowledge.  
 
The Russian linguist and philosopher Bakhtin (1952/1986) argued that social psychology is in fact 
localized in the word, the gesture and the act. In the same way as Wittgenstein (1953) 
demonstrated how we obtain knowledge about human beings and society by studying language in 
use, introducing the analytical concept “language games”, Bakthin (1952/1986) emphasized how 
we obtain knowledge about society by studying various “speech genres”. Furthermore, through 
concepts such as “symbolic domination” and models of “linguistic markets”, the French 
poststructuralists, in particular the sociologist Bourdieu (1977, 1991) and the philosopher Foucault 
(1972, 1980), noted the close and mutual interplay between societal ideologies and power relations 
on the one hand, and linguistic means on the other. 
 
In summary, words reveal important aspects of the social level (Mey, 1979; Rommetveit, 1968, 
1992). Societal ideologies are reflected in the usage of the most ordinary and trivial words and 
utterances and can dictate our understanding of the social world. Changes in language usage over 
time therefore reflect macro social or ideological developments within society (Blakar, 1973/2006, 
1979). In order to analyze societal and cultural impacts on the individual, relational and group 
levels then, ordinary words and expressions are useful analytical units. Words are not neutral in 
representing and grasping the social and material world. Words reflect particular perspectives, 
thereby expressing some interests at the cost of others. Therefore, words in general and change in 
usage of words in particular can serve as empirical indicators of ideological change. At the same 
time they are the instruments by which individuals make sense of the world.  
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2.5 Surveys as the traditional method for describing ideologies 
When dealing with questions about society as a whole, the method of choice within the field 
of psychology is usually surveys; the self-report paradigm. When trying to answer questions 
about ideology in a larger population, few alternatives are available. I will give a very brief 
outline of some of the advantages and disadvantages of surveys. They have many advantages, 
such as: 
- Surveys represent efficient means of collecting information from a large number of 
respondents. Very large samples are possible. Statistical techniques can be used to determine 
validity, reliability, and statistical significance.  
- When standardized, they are relatively free from several types of errors. 
- Surveys are flexible in the sense that a wide range of information can be collected. They can 
be used to study attitudes, values, beliefs, and past behaviours.  
The greatest advantage, though, is that surveys are usually much cheaper than alternatives like 
mass interviews.  
 
Unfortunately for researchers who wish to answer questions about ideologies in society, 
surveys depend on subjects’ motivation, honesty, memory, and ability to respond. Therefore, 
the self-report paradigm has limitations in certain circumstances. Subjects may not be aware 
of their reasons for any given action or attitude. People may not be motivated to give accurate 
answers, for instance they may be motivated to give answers that present themselves in a 
favourable light. An interesting problem with surveys occurs when people who respond differ 
significantly from those who don’t, which is difficult to compensate or control for (See for 
instance Podsakoff, MacKenzie, Lee, & Podsakoff, 2003; Shaughnessy, Zechmeister, & 
Zechmeister, 2006). 
 
Surveys, when used correctly, are immensely useful tools for describing large populations, 
but without good means of comparison, it can be difficult to assess the validity of the survey 
results.  
2.6 This thesis 
The method developed by the Ideology Project, using archival data sources on media 
language as a tool for measuring ideology, presents a potential new way of studying ideology, 
hopefully supplementing the information gained through surveys. Where surveys represent a 
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bottom-up approach to ideology, measuring value changes through changes in language 
represents a top-down approach. Therefore, it would be interesting to compare the two 
approaches. 
Methodological measures of ideological changes through changes in language can in no way 
replace surveys. However, compared to survey methods, the archival method has different 
inherent strengths and weaknesses. For instance, the archival method is retrospective, so that, 
unlike surveys, it is possible to change research questions after the fact. The method is also 
unobtrusive, unlike most other research methods (Webb, Campbell, Schwartz, & Sechrest, 
1999). As such, the method can hopefully supplement and validate survey research, and in 
some cases function as a viable alternative.  
 
 
3 Methodological development - Rationales for developing an archival 
method using media language 
 
Grounded on a the previously presented theoretical foundation connecting ideology and 
language (see chapter 1), several possible avenues present themselves as possible options for 
measuring ideological change through changes in language. Thus, within the project, the basic 
assumption is that general, society wide ideological change requires, incites and is mediated 
through changes in language. Conversely, changes in how language is used are likely to cause 
changes over time in perception and understanding of reality, and thereby ideology. While a 
qualitative approach to language change is possible, and indeed necessary to answer certain 
scientific questions about changes over time in ideology, my focus is on a quantitative 
approach. 
 
3.1 Prerequisites for accurate measures of language trends 
Human languages are complex structures. The defined vocabulary of Norwegian counts in the 
hundreds of thousands, and the number of possible combinations of words is virtually infinite. 
All instances of language usage are coloured by a number of factors – individual 
idiosyncrasies, political agendas, group policies, geographical, social and hierarchical 
considerations, the topic at hand, dialects, sociolects etc. While language as a whole reflects 
society, current values and ideologies, smaller samples of linguistic material are likely to 
reflect individual perspectives and circumstances rather than more general changes. Even 
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though the language in the works of any single author is influenced to some degree by the 
currently dominant ideologies, the net effect of ideology on the work is likely to be negligible 
in comparison to the effect of the authors’ personal agenda, values and interests. To counter 
similar effects when asking people about their opinions, values and ideologies, survey 
methods rely on sample size to ensure representativity (See for example Cochran, 1977). 
Similarly, if the goal is to measure general ideological changes, there is a need for vast 
language samples in order to avoid problems of representativity. In other words, analysing 
any one book can tell something about the time and place it was written and the ideological 
situation at that time, but to successfully describe the general surrounding ideological climate, 
a large number of books is necessary.  
 
While large samples are required to ensure representativity , the sheer size of the necessary 
data makes several types of analysis impractical, sometimes bordering on the impossible. 
Imagine analysing language changes in, let’s say 10 000 books, selected at random over a 
period of 10 years. Up until quite recently, such a task would require years of work from 
several scientists. Even today, given that the books in question are available electronically, 
there are limits to the kinds of analysis that are available for such amounts of data. To map 
longitudinal changes in ideology as reflected in language use, the language samples have to 
be sufficiently large to ensure representativity, while remaining small enough that 
longitudinal comparison is practically possible. 
 
Furthermore, analysis aimed at pinpointing longitudinal change requires samples of data that 
are comparable over time. With a method in place to select random samples, comparability 
can be ensured by acquiring sufficiently large quantities of linguistic data. For instance, 
selecting several thousand books a year at random could ensure temporal comparability, at 
least over shorter time spans. One way to achieve temporal comparability, while reducing the 
minimum required sample size, is selecting written works that are inherently comparable over 
time. As an example, an analysis of court records from a certain courthouse over a longer 
period of time is likely to yield interesting insights into changes in language reflecting 
ideological changes within that sphere of activity.  
 
Additionally, different kinds of language usage are likely to reflect the surrounding 
ideologies. Ideal language samples are casual enough that the current milieu, the Zeitgeist, if 
you wish, has an appreciable effect on it. While it is likely that there are ideological impacts 
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on all written material, the measurable effect on, let’s say, scientific articles on soil samples, 
is likely to be less marked than the impact on letters to the editor of a magazine. Of course, 
the opposite might be the case if the ideological change is central to the science or scientific 
issue in question. 
 
Samples consisting of books can be compared, as can magazines or newspapers. While 
longitudinal comparison has been technically possible for as long as large quantities of 
written material have been around, such comparison would have been prohibitively time 
consuming up until quite recently. With the appearance of searchable electronically archived 
sources, longitudinal comparison is suddenly practically feasible.  
 
3.2 Operationalization of language changes 
As previously mentioned, language can be studied in a large variety of ways and at several 
different levels of analysis. For instance, qualitative studies of language change or differences 
in language between groups is a tool utilized by social anthropologists to describe interesting 
cultural differences, primarily between different groups of people (Chiu & Hong, 2006). 
While such methods are well suited for revealing interesting differences between groups of 
people, they are less useful for monitoring generalized changes in language over time in a 
reliable fashion. Although such methods have been used to map out changes in language over 
generations (e.g. grandparents versus grandchildren), such analyses have not been 
representative of the whole language (Norwegian, English etc.) as they’ve been restricted to 
particular groups, regions, and dialects. 
 
The Ideology Project is focused on revealing society wide ideological changes over time. 
Qualitative methods are necessary to answer some types of questions of interest. In this case, 
however, we are looking for longitudinal changes in the usage of language that manifest 
themselves statistically in a meaningful way. For qualitative measures, the unit of 
measurement could be paragraphs, articles or sentences. These units are impractical for 
statistical analysis, as they are difficult to subject to automatic comparison.   
Two units of measurement that are practical for automated examination are words and 
phrases. Words can be informally defined as small units of language that have some degree of 
autonomy and hold some degree of meaning. Phrases are groups of words that function as a 
meaningful unit together. Both words and phrases are practical for statistical purposes 
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because they have definable boundaries, and they occur at measurable rates, unlike specific 
sentences or paragraphs4.  
 
Because words and phrases have some degree of autonomous meaning, words and phrases 
have a long history of usage in psychological research. As an example, modern personality 
trait psychology is largely based on the lexical approach, where psychologists turned to the 
natural language as a source of attributes for a scientific taxonomy of personality traits (see 
for instance John, Angleitner, & Ostendorf, 1988; Saucier & Goldberg, 1996). This was done 
on the basis of the lexical hypothesis, which states that most socially relevant and salient 
personality characteristics have become encoded in the natural language (e.g. Allport, 1937). 
Several other areas of study have been scrutinized on the basis of words and phrases, 
illustrating that their rates of occurrences can function as measures of external phenomena. 
For instance, Adelman and Verbrugge (2000) found that coverage of six different diseases in 
34 American newspapers closely mimic actual disease prevalence and mortality. Similarly, 
several studies have demonstrated that frequent themes in people’s speech can be used to 
predict how important they find the same themes (Pennebaker et al., 2003). 
 
Nearly all recognizable phenomena have words to describe them; otherwise language would 
be highly impractical. As new phenomena occur or appear, they are first described using 
existing words in combination, but if the phenomena in question remain, new words are 
usually introduced or appear over time. Conversely, if phenomena disappear, the usage of 
their corresponding vocabulary decreases over time. Based on an assumption not dissimilar to 
the lexical hypothesis, the Ideology Project posits that ideological changes will lead to 
changes in the pattern of usage of ideologically relevant words and phrases, as well as the 
creation of new words and phrases. Therefore, the statistical measurement of changes in the 
usage of words and phrases over time can be used as a basis for measurement of ideological 
changes. 
 
3.3 Data archives 
In this section I will discuss some of the possible candidates for language material data, as 
well as their strengths and weaknesses. 
                                                 
4 Take this very sentence and this paragraph as specific examples. I find it highly unlikely that either will occur 
at rates that are comparable over time, as they are far too specific in nature. Words, however, do. 
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For historical reasons it is worth mention that within the Rommetveit tradition computer 
counting of huge samples of written Norwegian was undertaken as early as in the late sixties, 
long before searchable databases were available, in order to study the impact of frequency of 
usage upon meaning. (see Kleiven & Rommetveit, 1970). Interestingly enough in relation to 
my discussions here of potential language materials, their archival material consisted of one 
novel, one textbook of music, one textbook of carpentry, and two samples of high-school 
compositions from different parts of the country. 
 
3.3.1 New words 
In many countries, Norway included, the appearance of new words is monitored, so that 
norms can be set for their use (In Norway, this is done by Språkrådet, the Language Board, 
www.sprakrad.no). Such new words may give tantalizing clues about ideological changes, as 
new ways of perceiving reality often requires re-framing old concepts or creating new 
concepts entirely. When no available words adequately cover the concept in question, new 
words are likely to appear.  
 
Tracking language changes through the appearance of new words is fairly simple - the lists 
are compiled, you simply have to read them. They often yield striking examples (e.g. 
konkurranseutsetting – exposure to competition, turbokapitalisme - turbo capitalism, 
tidsklemme – time squeeze) (Nafstad, Blakar, & Rand-Hendriksen, in press). However, the 
approach suffers several drawbacks: Lists of new words are inherently conservative, meaning 
that the threshold for entry is rather high5. In Norway, new words are more readily accepted 
now than compared with the past, but numerous new words and expressions never find their 
way into any such lists. Even if a word does appear on such a list, there is no way to 
determine how widely accepted a word has become in terms of frequency of usage. Is it used 
by a small sub group of the population, or has it become available in main stream discourse? 
Thus, lists of new words answer some questions, while leaving others unanswered.  
 
                                                 
5 In many countries, institutions exist whose sole purpose is to preserve language as it is, and protect from 
changes (e.g. France, Italy and Iceland). Conversely, English speaking countries seek a descriptive approach to 
lingual norms. 
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3.3.2 Books 
Books have been used as the basis of a wide variety of different kinds of research. Old books 
are frequently used by historians and sociologists to describe the ideological climate of the 
surrounding time period (Mutz, 1998). As mentioned previously, books can be compared, but 
the task quickly becomes impractical due to the amount of data involved. With digitalized 
books searchable online, this might change. Several promising actors are already in place, like 
Google books (books.google.com) and the Gutenberg project, an online database of more than 
120,000 books that are old enough not to suffer from copyright issues. Closer to home, the 
national library is planning on digitalizing all Norwegian books for historical archives. If such 
archival databases become available for scientific research, tracking language changes to 
discern ideological changes through books might become a practical reality. At the moment, 
while books are an interesting language data source, they are not available in ways that enable 
full text search in sufficient quantities to reveal longitudinal language trends. 
 
3.3.3 Newspapers and magazines 
Newspapers and magazines have several advantages over books as sources for mapping 
continual language changes over time. First, they are often available in archives covering long 
periods of time. Secondly, they are inherently comparable over time due to even temporal 
partition, comparable number of issues pr year, defined scope of subject etc. And most 
essentially, while books are normally written by one author with his/her lingual 
idiosyncracies, newspapers are the products of the combined work of a variety of different 
people. These facts combined make newspapers and magazines ideal material for our purpose 
of longitudinal comparison.  
 
Over the last few years, large numbers of newspapers and magazines have become available 
online, in searchable internet databases. The first electronically indexed newspaper available 
by conventional internet access in Norway was Aftenposten, a newspaper distributed 
nationwide, with editorial offices throughout the country. Aftenposten is currently indexed as 
far back as 1984. Through a licence agreement, customers can search the archives at leisure 
from the comfort of their office chair, rather than digging through piles of micro film or actual 
papers. The primary target groups are journalists, large companies and institutions like 
universities and colleges.  
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Armed with powerful search engines, these internet archives represents the best available 
starting point for the Ideology Project to measure ideological changes through language. 
Despite the broad usefulness of the survey method, the archival method may provide a more 
fruitful approach to depict and describe ideologies and ideological shifts in society. 
3.4 Selection of words and clusters 
My main focus is on the processes related to reliability, representativity, comparison and 
interpretation of changes in word frequency. Thus, the process of selecting interesting words 
and clusters of words will only be presented briefly. The theoretical rationale for, and process 
of, selection of search words are presented in several of the substantial articles from the 
ideology project (See e.g. Nafstad, 2002a, 2005b; Nafstad, Blakar, Botchway, & Rand-
Hendriksen, Submitted; Nafstad, Blakar et al., 2007; Nafstad, Blakar, Carlquist et al., in press; 
Nafstad, Blakar, & Rand-Hendriksen, in press; Nafstad, Carlquist et al., 2007; Nafstad, 
Carlquist, Aasen et al., 2006; Nafstad, Rand-Hendriksen, & Blakar, in press). 
 
 The process of word selection is hermeneutic in nature. Before selecting words, the 
researcher starts with one or more hypotheses about how certain ideologies have changed 
over time. The researcher then starts by thinking of words and phrases somehow reflecting the 
ideology in question, or, in some cases, the opposing view(s). Searching for interesting terms 
and phrases on the internet and in newspaper archives gives material showing how the words 
are used in context, often giving rise to new ideas about words and phrases of interest. 
It is worth noting that in some cases, the development trend of prototypical and central words 
for a particular ideology will have peaks not when the ideology in question is accepted, strong 
and dominant, but rather when it is under dispute. Conversely, “normal” everyday words that 
have a less evident connection with the ideology in question, but that are used in day-to-day 
language without the users actively considering their contribution in the ideological discourse, 
often increase in frequency as the ideology is taking hold, and decline when the ideology is 
weakened.  
 
Good search words can be difficult to identify. Many words that intuitively should reflect 
specific ideologies have uninterpretable trends because of semantic ambiguity, specific 
debates or events etc. As an example, when looking for search words related to ideologies 
connected to immigration, we wanted to look at the derogatory expression pakkis (refers to a 
person being from Pakistan in the same derogatory manner as the word nigger refers to 
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coloured people), but found that many occurrences in newspaper articles referred to polar ice. 
Often, it is necessary to go through a large sample of articles containing the interesting search 
term to determine if it is actually used according to our hypotheses.  
 
Up until now, all clustering of words within the Ideology Project has been done on the basis 
of conceptual interrelatedness only. When looking at ideological changes in communal 
values, such a cluster could include words like felles* (all words starting with felles, which 
means common or shared), solidari* (all words starting with solidari, which includes 
solidarity), samhørig* (close to belonging with, or feeling of being part) and samhold* 
(holding together). The clusters have been treated together in the text, but the words have 
been analyzed separately. In chapter 5, I propose an approach to determining if the clusters 
are empirically related in natural language. 
 
4 Data acquisition, reliability and initial automation 
As now presented, the issues of my thesis are the development and improvement of this 
archival method for measuring ideological changes through statistical changes in language 
usage. Mass communication provides a rich source of data about society, for example 
ideologies. The future usefulness of archival records of media for describing ideological 
changes depends on introducing and improving controls to ensure that our descriptions are 
reliable and valid. First, I will start by presenting the problems connected to acquiring data 
material. Second, I will present the initial automation of the data acquisition process. Finally I 
will discuss reliability issues connected to the process of acquiring data.  
4.1 Data acquisition 
Retriever (www.retriever-info.com), the system containing most Norwegian newspapers, and 
the data source used by the Ideology Project so far, is a typical web based newspaper archive 
system. It consists of an array of databases accessed through a search engine. In general, to 
get a list of articles containing a certain term, you enter the search term, select the paper or 
papers of choice, define a time period and click search. Search terms can be single words, 
phrases enveloped in “” or complex expressions involving Boolean operands like AND, OR, 
ANDNOT and parenthesis6. Many search engines, Retriever included, employ wildcards7 to 
                                                 
6 method AND development finds all articles containing the words method and development. method OR 
development finds all articles containing at least one of the words, while method AND (development OR 
description) finds all articles containing the word method as well as at least one of the words development and 
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allow searches for parts of words or strings of words. Additionally, Retriever allows 
specification of what part of each article to search through, e.g. the title. In the quantitative 
approach used by the Ideology Project, the base data unit is the number of articles pr year 
satisfying the search criteria (usually that it contains a certain word or phrase). 
 
Using the search engine, it is possible to determine the number of articles satisfying the search 
criteria (containing a specific word) within a pre-defined search period. Acquiring data on the 
number of articles that meet the given search criteria for different periods of time creates a 
basis for determining the development of changes in usage of words or phrases. 
 
The vigilant reader might be puzzled that I seem to have skipped from measurements of 
absolute changes in the usage of specific words and phrases to the number of articles 
containing said words and phrases. There are two reasons for this: The first reason is based in 
theory: consider the phrase communal cohesion. Let’s say that this is an uncommon phrase. In 
a given year, communal cohesion is the subject of one single article, but that article uses the 
phrase 15 times. The number of occurrences in a specific year could be 15, while the number 
of hits in the search engine would be only 1. Let’s say that the year before, 5 articles uses the 
phrase once, resulting in an absolute number of 5 occurrences. If we look at the number of 
articles, there is a steep decline, while the absolute number of occurrences has increased due 
to the single article repeating the phrase. This is often the case, as articles with specific 
subjects often use interesting words many times over. In such cases, the number of articles 
containing said words or phrases is a more adequate measure for identifying changes over 
time relevant for ideological changes. Secondly, there is the pragmatic reason that most 
search engines – Retriever included - report on the number of articles fulfilling the search 
criteria. 
 
Mapping the development in number of articles containing a search word is time consuming, 
even when aided by internet based search engines. Thus, recording only the first and last 
years is tempting. However, mapping the intervening years of a growing number of words has 
revealed that while the end points often reveal the overall trends, numerous interesting 
                                                                                                                                                        
description.  “method development” AND (description OR presentation) finds all articles containing the exact 
phrase method development as well as either description or presentation. 
7 A wildcard is a character that takes the place of any other character or string that is not known or specified.  
If searching for t*m finds terrorism, tom and tram, then * is acting as a wildcard for truncation. In the Retriever-
system, the available wildcards are * (truncation) and ?, which is used to replace any single character, so that 
moo? will find for instance moon and moot. 
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changes within the time span are lost. For frequently used words and phrases, changes over 
time are usually smooth and gradual, meaning that the overall trend is usually linear in nature 
over time spans as short as 20-25 years.  For terms that are less common, and for newly 
introduced words, the trends are subjected to much greater variation, and documenting the 
number of articles only for the first and last years gives insufficient and inadequate 
descriptions of the true developments (see chapter 7 for examples).  
 
When I joined the Ideology Project in 2005, a more time consuming approach had been 
introduced as a standard, mapping each consecutive year over the whole period for all 
interesting words and phrases. For each year, the researcher had to perform a search in 
Retriever, copying the resulting number of hits for pasting in an excel spreadsheet, thus 
enabling graphic presentation to simplify interpretation (See for example Nafstad, 2002a, 
2005b; Nafstad, Carlquist, & Blakar, 2004, 2005; Nafstad, Carlquist, Jørgensen, & Blakar, 
2004). 
 
4.2 Initial automation 
Manual mapping of the use of only one term for the time span of 1984-2007 in only one 
newspaper requires 10-15 minutes of labour. In order to gain useful insight into general 
ideological changes, it is usually necessary to look at the development trends for a large 
number of search terms. While spending a quarter of an hour on one word may be acceptable, 
the hours quickly add up. In addition to Aftenposten, 5 other papers are available over periods 
stretching back at least as far as 1992. Searching these additional papers adds up to a total of 
116 newspaper-year combinations to search through per search term. This translates into 
roughly one hour of search, copy and paste for each search term. While the senior members of 
the research group were stoically capable of regarding the repetitive search-copy-paste 
process as refreshingly effective, I, with a background from informatics and web 
programming, found the process highly inefficient. On the one hand, the whole process would 
have been practically impossible just a few years earlier, and compared to any attempt at 
manual mapping of word appearances the net based database and copy-paste-excel procedure 
represented a dramatic improvement. On the other hand, manually recording the development 
trends of several hundred words, many of which proved to be uninteresting or uninterpretable, 
required weeks of repetitive, monotonous labour. To me, with my background in informatics, 
the situation was intolerable, and I started looking for ways of automating the process. 
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This first generation internet media archive was a relatively straightforward system, 
technically, with few security measures and transparent search algorithm, and I was able to 
make a preliminary meta search system. Pretending to be a browser logged onto the 
newspaper archive, it could iteratively search through the newspapers year by year, picking up 
the number of articles as it went along, before finally presenting the results in a matrix. The 
matrix could then be copied in its entirety into excel, making up for a lot of manual labour. 
 
4.3 Reliability of the data acquisition  
Theoretically, measuring the number of articles in a database fulfilling any given search 
criteria should be 100% reliable. The data size is finite, and the number of articles already 
published doesn’t change. Unfortunately, searches on Retriever proved to yield slightly 
varying number of articles. This was first discovered in 2005, when comparing a matrix 
gathered in 2004 with a new one. The reported number of articles was lower in 2005 than in 
2004. The difference was less than one per thousand, but in principle, a historical archive 
should constitute a stable entity. Inquiry revealed that in some cases of disagreement between 
freelance journalists and the newspapers as to the right to publish articles on the internet 
without further reimbursement, the articles were removed from the archive. The total number 
of articles removed this way is less than 1,000 so far8, spread across the different papers, or 
about 1 article for every 5,000, in total. Due to the small number of removed articles, the net 
effect on the trends is likely to be negligible. Unfortunately, there is no way to verify if the 
removed articles have unusual properties or not, and thus the effect of their removal cannot be 
controlled for. However, when comparing the scarce material gathered in 2004 with results 
from the same searches done this year, the tables show close to perfect correlation, suggesting 
that the removal has no or little impact on language trends. 
 
However, a more serious flaw was introduced along with a total refurbishment of the 
Retriever’s search engine in 2006. The amount of data available, and the number of searches 
performed on the web server has increased dramatically over the last couple of years. As a 
result, Retriever had to change their system to accommodate the increasing amount of 
archived articles and the increased server traffic. Their new search system is an improvement 
over the old, in many ways. But when overloaded due to too many simultaneous searches, the 
                                                 
8 This reduction is deducted using the difference total number of articles containing the search term “ “ (space) 
from searches performed in 2004 and 2005. See 5.2 Baseline adjustment for total number of articles. 
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resulting list of articles sometimes is incomplete9. This is particularly problematic during 
working hours and when querying the search system with complex search strings. As a result 
of this imperfection in the system, the number of article hits reported by repeated searches for 
one particular search term can vary by a couple of percentage points from second to second, 
in times of system overload. Outside working hours the system is fairly stable, so that wrong 
values are few and far between. To give an example – searching in Aftenposten for felles* (all 
words starting with felles – common or shared) may result in an incomplete result for one year 
out of 24. Performing the search only once does not reveal the fact that a result is incomplete. 
Repeating the search, and comparing the results for each year, is the only way of finding out 
if the list of articles is complete or not. Uncorrected, this semi-random fluctuation has a 
detrimental effect on the reliability of measures of language change.  
 
With seemingly no way of ensuring that our results were always complete, i.e. accurately 
providing us with the exact number of articles using particular words or phrases, we had to 
find a workaround. The search system is most active, and thereby most unstable, during 
working hours. Therefore, the first intervention I decided to implement was performing 
searches at night, when the work load for Retrievers web system is reduced. For simple search 
terms (single words with no wildcards), the system is stable at all times. The more complex 
the search term (using multiple wildcards, operands like AND, OR, ANDNOT and 
parenthesis), the longer it takes to go through each index, thus increasing the danger of 
incomplete searches.  
 
One fortunate aspect of incomplete searches as a source of instability is the fact that the 
resulting list of articles containing the search string will always be either to short or the 
correct length. Thus, the search system never overestimates the frequency of occurrence. As a 
result of this, if you perform the same search repeatedly outside working hours, each time 
recording the number of articles, the highest number of articles reported is closest or equal to 
the correct number. To test how many repetitions are necessary to ensure reliability, I’ve 
repeated the search process several times for several hundred search terms from lists of 
searches performed by members of the Ideology Project. Performing searches twice was 
                                                 
7The old search system consisted of a single server running one index and the web system. The new system 
consists of 24 servers, each running 4 partial indexes of the articles. When performing a search on the internet 
search engine, the search is sent by a central server to these 94 indexes. The central server then waits for a 
specific amount of time for the indexes to respond, before posting the resulting array back to the end user. When 
the system is overloaded due to too many simultaneous searches, one or more of the indexes may fail to respond 
within the allotted time window, leading to incomplete results. 
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sufficient in all cases outside working hours, in that further searches didn’t reveal any missing 
articles. However, in order to ensure complete certainty that results are reliable, I decided to 
repeate all searches five times, keeping the highest value for each year. Based on repeated 
searches on 50 search terms, I estimated that the chance of an incomplete result on any year-
paper combination varies from 0% to an approximate max of 5%, depending on the 
complexity of the search string and the work load on the server. This approximation was done 
using the highest observed number of hits from the five searches for each word-newspaper-
year combination as the correct response, and measuring the proportion deviations from the 
correct responses for each word. In the worst case scenario (5% chance of incomplete results), 
5 repeated searches means that the estimated chance of at least one incomplete search 
remaining after a search through Aftenposten (24 years) is 65 105,705,024 −∗=∗ . In other 
words, even if the rate of incomplete searches should multiply to double the worst case I’ve 
registered so far, (10%), less than one out of 4,000 searches on Aftenposten will retain a 
single incomplete result after five repetitions. Thus, repeating the search procedure five times 
is sufficient to ensure that results are sufficiently reliable for our purposes. 
 
5 Clustering, comparison material, baseline adjustment, representativity 
measures, visual presentation and automation 
5.1 Empirical testing of clusters 
As mentioned in section 3.4, so far, clustering of words has been done on the basis of theory 
alone. The challenge now is to find and develop a new statistical approach to test if the words 
that cluster together conceptually also cluster together in actual use. Before presenting my 
approach, I will present two tiny example clusters that will be used in chapter 7 for 
preliminary validation against surveys. Cluster, 1 consisting of the search terms shop* (e.g. 
shop and shopping) and kunde* (customer*) is intended to capture changes regarding 
consumer habits. An opposing cluster 2 is made of the two search words måtehold* 
(moderation with regard to spending) and beskjedne OR beskjedenhet (beskjeden is an 
adjective meaning “modest”. However, it is also identical to the definite singular form of the 
Norwegian word for “message”, which is why I have specified to other normal plural forms of 
the word to search for). 
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To check if the search terms in the clusters are being used together in natural language, I have 
first calculated the total number of articles in which each search term occurs (shop* occurs in 
13,368 articles). Second, I have calculated the proportion of the total number of searched 
articles in which each search term occurs (for shop*, this is 13,368/4,768,165). Third, for all 
possible combinations of two search terms, I have calculated an estimate of how many articles 
should contain both, if both search terms occur randomly. This is done by multiplying the 
respective calculated proportions of the total number of articles containing each search term 
with each others and the total number of articles. 
 
Example: if x is the number of articles containing shop* (13,368), y is the number of articles 
containing kunde* (131,209) and z is the total number of articles (4,768,165), the estimated 
number of articles containing both shop* and kunde* is:  
 
86.367
165,768,4
209,131*368,13
2 ≈===∗∗ z
xy
z
xyzz
z
y
z
x   
 
For each combination, I have found the actual number of articles containing both search 
terms. In this case, the number is 2,015, which means that the search terms shop* and kunde* 
occur in the same articles 48.5
86.367
015,2 ≈ times as often as they would if they were unrelated. 
Since I have selected two more or less opposite ideological clusters, words from the two 
different clusters should appear in the same articles at above chance level, but they should 
occur together less often than words from within the same cluster. Table 1 shows how often 
the different combinations occur as compared to random occurrence, and the averages for 
within and between cluster combinations.  
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Table 1 
Observed and predicted number of articles using word in conceptual clusters 
Searchterm Articles (n) art/total Pred. n. n/pred.n 
Cluster 1  
  shop* 13,368 0.002804  
  kunde* 131,209 0.027518  
Cluster 2  
  måtehold* 2,537 0.000532  
  beskjedne OR beskjedenhet 22,500 0.004719  
Within clusters 
Average 1,044 0.000219 190 5.75
  shop* AND kunde* 2,015 0.000423 368 5.48
  måtehold* AND  
  (beskjedne OR beskjedenhet) 72 0.000015 12 6.01
Between clusters 
Average 388 0.000081 190 1.97
  shop* AND måtehold* 16 0.000003 7 2.25
  shop* AND (beskjedne OR beskjedenhet) 135 0.000028 63 2.14
  kunde* AND måtehold* 96 0.000020 70 1.38
  kunde* AND (beskjedne OR beskjedenhet) 1,304 0.000273 619 2.11
 
In theory, this method should be useful for determining if words are connected in natural 
language use, and could possibly work as a way to determine what words should be included 
in the same clusters.  
5.2 Comparison material 
In this section, I will present how I’ve found and prepared comparison material to be used as a 
“neutral” baseline when looking at ideologically relevant words. 
 
In the Ideology Project, we are presently interested in determining if observed longitudinal 
changes in the usage of ideologically relevant words and phrases are different from what can 
be expected of “normal” words with no “specific” ideological relevance. Thus, a body of 
“neutral” data is necessary, that should ideally contain data for the frequency of every single 
word in the Norwegian language. However, compiling this database is practically impossible 
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without direct access to all the raw texts. With direct access to a database of all articles in full 
text, the mean article length would be directly accessible, and it would be possible to fit 
different correctional factors to words with different frequencies10.  
 
As it is, we can obtain access to all specific articles we want to look at, but finding and saving 
the millions of available articles through the access we have would be prohibitively time 
consuming (as well as a breach of our present deal with Retriever). Lacking direct access to 
the full texts, I recently went looking for likely candidates for lists of ideologically “neutral” 
words. Ordinary dictionaries are impractical, as they only hold records of the stem version of 
each word, not the words as they’re used in natural language. Searching the internet, I 
stumbled upon the Oslo Corpus of Tagged Texts11 (Hagen, Johannessen, & Nøklestad, 2000), 
which is a database containing numerous kinds of information about the approximately 18,5 
million words in texts from newspapers, magazines, short stories and public documents. One 
of the available lists is a precompiled sorted list of the 10,000 most frequent words in the 
corpus. While an unknown number of words in the list certainly hold ideological significance, 
the sheer number of words, based solely on their frequency should make the list as a whole 
ideologically neutral. The text laboratory graciously granted us access to the corpus and the 
compiled lists. With access to the list of the 10,000 most frequent words from the corpus, I’ve 
compiled a database over the longitudinal development of all the words in the 6 newspapers 
that are available through Retriever at least as far back as 1992. With 116 year-newspapers 
combinations and 10,000 search words, the comparison database contains 1.16 million 
individual measures of numbers of articles containing search words. 
 
I have used this list as a reference for determining if the development of ideologically relevant 
words is different from the “neutral” changes in everyday words. As the histogram in figure 1 
shows, the distribution based on number of occurrences of each word is skewed strongly to 
the right, meaning that most words appear in a few articles, while a small number of words 
appear in extremely many.  
 
                                                 
10 The ideology project is presently applying for funding for creating a comprehensive database covering the 
development trends for all Norwegian words. The data material needed to create such a database would allow 
statistical tests to improve adjustment methods for different types of words and words occurring with different 
frequencies. 
11 Information about the Corpus can be found at http://www.tekstlab.uio.no/norsk/bokmaal/english.html 
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Figure 1: The distribution of occurrences in articles for the 10,000 most frequent words from the Oslo 
Corpus of Tagged Texts. 
 
Out of the 10,000 words, the Retriever server returned error messages for 75, likely due to the 
words being identical to system functions (for example, min is a system function on the 
retriever system, and a search for min will result in error messages). Of the 9,925 other words, 
the searches for 291 words failed in at least one of the five repeated searches, and were 
removed from the data material.  
 
To function well as comparison material, the list needed to be pruned in both ends. Words that 
don’t appear in all newspapers because of a low total number of occurrences are impractical 
for determining if the observed trends are similar across newspapers. When selecting random 
subsamples consisting of a small number of words from the list, the selection of one or two 
words in the extremely high frequency end of the spectrum will have enormous impact on the 
statistical properties of the subsample. For this reason words with extremely high frequency 
are also impractical for comparison, and should be removed. Based on these premises, I’ve 
removed all words that appear in fewer than 100 articles in any of the newspapers from 1992 
to 2007, and I’ve removed all words that appear in more than 2,000 articles across the 
newspapers over any one year period. After removing the extremely high- and low frequency 
words, the remaining list contains 8,761 words that are more comparable across newspapers. 
The distribution is still skewed strongly to the right (see Figure 2), but the difference is less 
extreme. From this point on, the list will be referred to as the “list of neutral words”. 
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Figure 2: The distribution of occurrences in articles for the list of neutral words. 
 
5.3 Baseline adjustment – changes in total number of articles 
In this section, I will describe the baseline adjustment used in the articles made within the 
Ideology Project so far. I have been responsible for making the baseline adjustment, and this 
adjustment is an important precursor to the method described in the next section. 
 
As we mapped developmental trends for a growing list of words, systematic similarities 
across subject and word classes became evident. Further examination led to the conclusion 
that this similarity is caused by variation in the total number of articles per year within the 
same newspapers. If the total number of articles per year is stable, the number of articles 
containing selected search terms can be used directly. If, however, the number of articles 
varies significantly from year to year, the raw number of articles containing selected search 
words needs to be adjusted in order to reflect the underlying change in the usage of the search 
words. In order to determine if this variation significantly altered the raw data, a reliable 
measure of the total number of articles per year was essential.  
 
Unfortunately, the number of articles per year in any given newspaper is not something most 
people are interested in, and as such, it is not readily available, even in the internet archives. 
To obtain a rough estimate, the word er (is) was initially searched for, as it was considered to 
be likely to appear in most articles.  The number of articles containing er proved to vary 
significantly over time, but there was no way to determine directly how accurately the number 
of articles containing the word er correlates with the total number of articles without knowing 
the total number of articles in the first place. Further manipulation of the newspaper archive 
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system revealed a weakness that, when exploited, enabled searches for “ “ (empty space). It is 
possible to write an article without words like er, but an article without any spaces is per 
definition no article; searching for space, therefore, is a valid and reliable method for 
determining the total number of articles.  
We found that the total number of articles per year varied more than expected. In Aftenposten, 
the highest number of articles (81,189 in 2007) is 40% higher than the lowest (56,396 in 
1994), a variation that must be handled (see figure 3). 
 
 
Figure 3: Changes in total number of articles in the six available newspapers 
 
 
In articles published by the Ideology Project in 2005, I therefore corrected for changes in 
number of articles by using the initial year as baseline. For each year in each newspaper an 
adjustment factor was calculated using the formula: 
 
(total number of articles for the first observed year in the newspaper) 
(total number of articles in the newspaper for that particular year) 
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Each raw score for all words was multiplied by the corresponding adjustment factor. As more 
newspapers became available for different periods of time, I changed the baseline adjustment 
from using the initial year to using the average for each newspaper. In articles published by 
the ideology project from 2006 until now, I have used the average number of articles within 
each newspaper as the baseline. For each year in each newspaper an adjustment factor was 
calculated using the formula: 
 
(average number of articles per year for the newspaper) 
(total number of articles in the newspaper for that particular year) 
 
The resulting adjustment matrixes are proportional. The change was done because although 
the average changes somewhat when the time period changes, the average number of articles 
is less arbitrary and less prone to periodic fluctuation than the number of articles in any single 
year. Baseline adjustment using the method described above is basically similar to the 
methods used for correction in surveys, when number of observations from different periods 
varies.  
 
There are at least three ways in which the number of articles in a newspaper for one particular 
year can change: the average article length can change, or the total amount of written material 
can vary with the mean length of articles remaining stable, or a combination of the two. If the 
total amount of data increases, let’s say because the newspapers decide to increase the number 
of pages, the change shouldn’t alter the general trends in how often words appear. In other 
words, a correction based on changes in total number of articles should be satisfactory. If, on 
the other hand, the average article length changes significantly, it is difficult to determine how 
that affects the number of articles containing certain search words. Theoretically, if the 
articles increase in length, the chance that any “random” word should appear in any given 
article should increase. (I say “random” because words don’t appear randomly in material as 
short as a newspaper article.) As previously mentioned, I first tried searching for the word er 
(is) to get a measure of the total number articles. Compared to the number of articles reported 
to contain space (“ “), the word er proved to be a fairly accurate measure of the total number 
of articles, appearing in roughly 85% of the articles, and correlating at .993 with the number 
of articles containing space (as every article does by necessity). The high correlation suggests 
that the baseline correction is fairly adequate, at least for words that appear in a large number 
of articles. Without means of extracting the average article length, and no basis for 
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comparison, it was impossible to determine if the baseline correction was adequate for less 
frequent words. However, as mentioned previously, I’ve compiled trend data for the 10,000 
most frequent words from the Oslo Corpus of Tagged Texts (Hagen et al., 2000) in 
connection with this thesis, and this database can be used to determine if the adjustment is 
suited for less frequent words as well.  
5.4 Baseline adjustment – observed effects 
Using the adjustment matrix obtained by dividing the average total number of articles in each 
paper with the total number of articles each year, I calculated the adjusted number of articles 
for the list of neutral words described in section 5.2. Figure 4 shows the average development 
in adjusted number of articles for the list of neutral words, and a marked decline is apparent 
across all newspapers except for Dagens Næringsliv. 
 
Figure 4: Changes in frequency for the list of neutral words after adjustment for total number of 
articles within each newspaper. 
 
 
My interpretation of this decline is that the primary effect probably stems from reduction of 
the average article length. When the article length is reduced, the statistical chance of any 
given word occurring in a “random” article is reduced. This indicates that correcting for the 
total number of articles does not result in a stable baseline for comparison.   
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A different rationale for adjusting the number of articles is to use the observed average 
number of articles for large number of words as a baseline. As previously mentioned, I wish 
to use the list of neutral words as such a neutral body for comparison when discussing the 
changes in the usage of ideologically relevant words. From that perspective, adjusting for the 
observed changes in the usage of the “neutral” body of words is a better baseline than the 
changes in total number of articles per year. Following this logic, I’ve computed an 
adjustment factor for each year in each newspaper, as the: 
 
(average frequency for the list of neutral words for that newspaper) 
(average frequency for the list of neutral words for that year-newspaper combination)
 
Multiplying each year-newspaper-word combination with the corresponding adjustment 
factor, the average adjusted number of articles for a random sample of words selected from 
the list of neutral words should converge on a flat line as the number of words in the sample 
increases. Figure 5 shows the average adjusted frequencies for the whole list of neutral words 
for the six different newspapers.  
 
Figure 5: Average frequency for the list of neutral words adjusted for the average of the same list. 
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Performing the same adjustment on words of ideological relevance should reveal if there is 
systematic divergence from the trend seen in the list of neutral words. Using the list of neutral 
words as a basis for adjustment, the adjustment for total number of articles becomes 
redundant and can be skipped. Therefore, from this point on, I use the adjustment based on 
the list of neutral words directly.  
 
5.5 Multiple data sources and representativity 
Just as no single book, article or author is representative of the surrounding environment; it is 
likely that different newspapers reflect realities in somewhat different ways, ideologically. 
Historically, newspapers have tended to actively seek out different ideological perspectives, 
and several papers have been established as ideological “counter weights” to other papers. 
When using whole years as the base unit in longitudinal analysis, such differences are likely 
to be averaged out to a large extent, due to the number of different authors and different 
viewpoints presented in the tens of thousands of articles. All the same, within certain key 
areas of ideology, the differences between papers, and between newspapers and the 
contemporary ideological climate they are used to measure, are likely to be significant. To 
ensure that the measure of ideological change actually reflects change in the public discourse 
in general, and not changes within the ideological framework of one newspaper alone, we 
need a basis of comparison. In the case of newspapers, a natural choice is other papers, 
preferably papers with different ideological bases. 
 
As mentioned earlier, Aftenposten is currently available electronically as far back as 1984. 
Five other papers are electronically indexed at least as far back as 1992. Even though the span 
from 1992 to last year (2007) is sufficiently long for finding possibly interesting longitudinal 
changes, a longer time span is desirable for investigation. Therefore, the five papers serve a 
greater purpose as material for testing the reliability of the trends seen in Aftenposten (the 
newspaper available as far back as 1984). The five other papers differ in numerous ways, as 
we have one local paper from the north of Norway (Nordlys), one regional paper from the 
west (Bergens Tidende), a nation wide tabloid paper (VG), a national economic newspaper 
(Dagens Næringsliv) and, finally, the Norwegian News Agency (NTB), which supplies a 
great number of papers with a variety of articles on numerous topics. Due to the diversity 
within the public discourse represented by the different profiles of the five newspapers, a high 
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correlation between Aftenposten and the aggregate of the five indicates that Aftenposten is 
likely to be a representative measure of newspaper language changes in general. In other 
words, by using the five other papers as a verification of the representativity of the 
development trends seen in Aftenposten from 1992Æ, we can expand the timeline backwards 
to 1984. If Aftenposten gives a reliable picture of the developmental trends from 1992 to 
present, more than two thirds of the total period, we can assume that Aftenposten gives a 
reliable picture for the pre-1992 period as well. This method bears resemblance to methods 
for simplifying long questionnaires: redundant questions are removed, and the resulting 
questionnaire is correlated with the original one to check if the short version is sufficiently 
correlated with the long version (For examples of such short versions, see e.g. Forshee, 2007; 
Rammstedt, 2007; Sanz, 2007). Subsequently, the short version can be administered on a 
larger sample of the population at lower cost, the assumption being that the short version will 
continue to be representative of the longer one.  
 
To summarize, one newspaper is available from 1984, and five other papers are available 
from 1992. To identify ideological changes it is essential to have the longest time span 
possible. A requirement for using the language development in Aftenposten as a measure of 
general ideological change is that the language changes in Aftenposten are representative of 
the language changes in general. In other words, I need to determine if the language 
development in Aftenposten and the five other papers is similar or not.  
 
5.6 Representativity measurement for individual words 
In this section, I will present the methods previously used to measure the representativity of 
the development patterns observed in Aftenposten in relation to the other available 
newspapers, as well as the improved methods I propose to use in the future. 
 
When I entered the Ideology Project in 2005, we were focused only on Aftenposten. 
Aftenposten was available for the longest stretch of time, and manually mapping the 
developmental pattern for other papers as well would be prohibitively time consuming. 
However, the research was questioned because of the lack of tests of Aftenpostens reliability. 
When I started developing automated search systems, mapping the other newspapers became 
practically possible. In articles presented up until this thesis, I have used a rudimentary test of 
the representativity of the development trend in Aftenposten. For each word, I have calculated 
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the Pearson’s correlations between the number of observed articles corrected for the total 
number of articles (see section 5.3.) in Aftenposten and the average aggregate of the five other 
newspapers. The criteria for inclusion was a significant correlation with r >.60. In this section, 
I will present my proposed improvements to this rudimentary test of representativity. 
 
To determine if the developmental trend seen in Aftenposten is representative of all the 6 
newspapers, I have set up a series of tests to perform on each word. Take the word 
moderasjon (moderation), chosen because there is an underlying pattern, but the trend is far 
from smooth – the word is chosen deliberately for its lack of smoothness.  
 
First, all the words in question, in this case moderasjon are adjusted using the adjustment 
factor based on the average development seen in the list of neutral words (see section 5.4 or 
the technical appendix). This trend adjustment is specific to each newspaper, so that 
individual differences in how the average article number and length changes over time are 
controlled for. The left graph in figure 6 illustrates why we wish to use the full span of 
Aftenposten (1994-2007); there is an apparent linear decline in the usage of moderasjon over 
the whole 26 year period. The same decline can be observed from 1992, but the general trend 
is less apparent. The right graph in figure 6 shows the adjusted frequency from 1992 for all 
the 6 newspapers. 
  
Figure 6: Adjusted frequency for the word moderasjon (moderation) in the six available newspapers. 
 
 
From the graphs in figure 6 it is evident that there are similarities in the pattern of 
development across the different newspapers, but the pattern is uneven, and the different 
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newspapers have different averages. Without a theoretical foundation for weighing the 
newspapers differently, the different averages are a problem. There are many possible ways of 
handling this problem, and I have focused on two: standardizing the adjusted frequencies 
within each newspaper from 1992, or dividing each score in each newspaper with the 
corresponding average from 1992. At a later junction, the five other papers are aggregated, 
and the choice of method for handling the different average frequencies has impact on the 
aggregate. Consider an imagined word, for which one newspaper has an average frequency of 
20 within the 16 year period, increasing 2 articles per year from 5 articles in 1992 to 35 
articles in 2007. A different newspaper has an average of 1,020 within the same period, 
increasing 2 articles per year from 1,005 articles in 1992 to 1,035 in 2007. The standardized 
scores will be identical in the two cases, while the scores divided by the average will be quite 
different, although showing the same kind of development. On the basis of this argument, I 
have chosen to use the method where I divide the adjusted score for each year for each word 
by the average for that word within the same newspaper. From this point on, I will refer to 
these frequency measures as the “relative frequencies”. Figure 7 shows the development 
patterns of the relative scores for the word moderasjon. 
 
 
Figure 7: Changes in relative frequency for the word moderasjon in the six available newspapers. 
 
 
If the goal was to determine the consistency of the development within the different 
newspapers, these six developmental trends would be an excellent starting point. However, 
we are only interested in determining if Aftenposten is a representative measure of the 
developmental patterns in the other five newspapers as a whole. To simplify the process of 
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comparing Aftenposten with the other papers, I have computed the average relative frequency 
for the aggregate of the five other newspapers (see figure 8). 
 
Figure 8: Relative frequency for the word moderasjon in Aftenposten and the aggregate of the other 
five newspapers. 
 
Due to individual debates, differences in geography etc, it is not uncommon to observe 
distinct peaks and slopes in the development for any one newspaper. These individual peaks 
are interesting insofar as they are similar across newspapers and they mark distinct and 
sudden changes in ideology. Usually, however, individual peaks in single newspapers obscure 
the general trends we are after. In many cases, even if the developmental trends in different 
newspapers are visually similar, the correlation is low because individual peaks and pits occur 
at slightly different point of time. The aggregation of five newspapers into one data source 
reduces the size of this problem to some extent, but the development curve is often jagged 
even after this aggregation.  
 
In order to better reveal the underlying pattern of change, I have calculated the moving 
average for three years at a time for both Aftenposten and the aggregate of the five other 
newspapers12 (see figure 9). This process flattens the curves significantly, reveals the major 
trends, and reduces the problem of changes occurring a year apart in different papers.  Finally, 
the two moving average tables are correlated. When, or if, the developmental trend in 
Aftenposten is dissimilar to that of the other five newspapers, the correlation should be low or 
negative. Conversely, trends that are similar will result in high correlations, even if individual 
peaks and pits occur at slightly different points of time in the different newspapers. In the case 
                                                 
12 It is worth mentioning that calculating the moving average before making the aggregate of the five papers 
yields identical results, so the order in which this is done is unimportant. 
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of the word moderasjon, the relative frequency for Aftenposten and the aggregate of the five 
other newspapers correlate significantly with r =.79, while the corresponding 3 year moving 
average for the relative frequency scores correlates significantly with r =.95. 
 
Figure 9: Three year moving averages for the relative frequency of moderasjon in Aftenposten and 
the aggregate. 
 
 
When performing this analysis on the list of neutral words, most words show the same 
development over time in Aftenposten and the aggregate. Figure 10 shows the distribution of 
the correlations between the three year moving average of the relative frequencies for 
Aftenposten and the aggregate for the list of neutral words. 
 
 
 
Figure 10: The distribution of correlations between the 3 year moving averages for Aftenposten and 
the other five newspapers for words from the list of neutral words.  
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The distribution is a clear indication that Aftenposten and the other newspapers normally 
show the same development over time, but the fact that some words show low or even 
negative correlation between Aftenposten and the aggregate tells us that it is necessary to test 
if specific words of interest are among the words that show diverging trends. 
5.7 Representativity measurement for clusters of words 
In the ideology project, we have worked conceptually on clusters of words representing 
different ideological trends. So far, however, no statistical analyses have been performed on 
the clusters. They have been analysed as single words, while in the written presentations, they 
have been conceptually clustered. 
 
In most statistical research, groups of measurements are better than individual measurements. 
Just as the method described in the previous section is suited for determining if the 
development for one word in Aftenposten is representative for the development in all the 
newspapers, a similar method can be applied to clusters of words, with some additional 
finesse.  
 
As with single words, the numbers of articles for clusters of words are individually adjusted 
for the average development in the list of neutral words and the relative frequency is 
calculated for each word within each newspaper. Moving average measures for the relative 
frequency of each word for three years at a time are calculated, and finally an aggregate is 
made for each word for all the papers except Aftenposten (See section 5.6 or technical 
appendix for details).   
 
In addition to measuring the correlation between the moving averages for Aftenposten and the 
aggregate for each word, I have calculated the mean correlation between the words in each 
cluster. This gives a measure of the internal consistency for the development within each 
cluster. To exemplify, I will use the clusters presented in section 5.1 on empirical testing of 
conceptual clusters. Cluster 1 consists of the search terms shop* (shop*) and kunde* 
(customer*), and cluster 2 of the terms måtehold (moderation) and beskjedne OR 
beskjedenhet (modesty, see section 5.1 for details). The mean correlation for the words in 
cluster 1 and 2 are .904, and .747 respectively. 
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As a comparison to the measure of internal consistency of the conceptually interesting 
clusters, I have drawn 9,000 random samples from the list of neutral words, 1,000 samples for 
each cluster size between 2 and 10. Due to limitations in SPSS, these random samples are 
selected with replacement, which means that this is not true bootstrapping (Davison & 
Hinkley, 2006). This method is closer to cross-validation (See for example Roberto Viviani, 
2007) For each word in each random cluster, I have calculated the relative frequency, the 
aggregate of the five newspapers, the three year moving averages for Aftenposten and the 
aggregate, and the mean correlation within each cluster, just as for the clusters of ideological 
interest. From the resulting list of mean correlations for the 1,000 random clusters, I have 
calculated the standard deviance and average for the mean correlations, all of which are 
presented in table 2. These measures cannot be used for true significance testing of the mean 
correlations in the interesting clusters, but they can be used as a reference, none the less. 
Within clusters of interest, the observed mean correlation should be high as compared to the 
observed mean correlations from the random samples from the list of neutral words. 
 
Table 2 
Mean correlations between words in random clusters (n=1000) of different size 
Cluster size min max mean SD 
2 -.98 .96 -.0020 .52799 
3 -.45 .94 .0149 .31295 
4 -.31 .87 .0131 .21861 
5 -.22 .83 .0103 .17009 
6 -.18 .70 .0094 .14421 
7 -.15 .59 .0089 .11856 
8 -.13 .62 .0071 .10471 
9 -.11 .51 .0071 .09292 
10 -.10 .41 .0073 .08443 
 
 
 
The mean correlations of both example clusters are relatively high as compared to the list of 
neutral words. This comparison is more useful for clusters of more than two words, but the 
presented clusters are intended merely as examples. 
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5.8 Graphic presentation 
As mentioned, one of the key aspects of our research is to find and describe general trends in 
language change indicating ideological change. The basic unit of measurement is, as 
mentioned previously, the number of articles per year in a particular newspaper that 
corresponds to the requirements of a search string. The unit of description, however, is the 
development in these numbers over time. To simplify the description, visualization is of great 
help. Visual representation of the absolute number of articles can usually help pinpoint 
interesting trends, but, as I’ve tried to demonstrate with some of the previous graphs, the data 
should be adjusted using averages from the list of neutral words. Using the 3-year moving 
average further helps visualization of underlying trends. To help exploratory research, I have 
automated a system that presents such graphs for the available newspapers and their 
aggregates, with optional presentation of unadjusted data. 
 
5.9 Automated search instrument 
To handle repetitive searches across several newspapers and over long time span, I’ve created 
an automatic search system and database - the Automatic Language Trend Search and 
Analysis System (ALTSAS), which implements the methods used in the articles published 
within the Ideology Project prior to this thesis. The process of making ALTSAS has taken 
months of work over the last three years, but it performs the searches necessary for our 
research literally thousands of times quicker than manual searching. The latest update 
(implemented after the data for the list of neutral words was compiled, unfortunately) has 
reduced the time it takes to perform a complete search on one search term across all the six 
available newspapers from a minimum of 5 minutes to 3-5 seconds. 
 
ALTSAS is a web based search system for gathering and presenting statistics on longitudinal 
changes in the language available in searchable internet archives. The system is powered by 
PHP and mySQL, and emulates a web browser performing searches on the archive of choice. 
ALTSAS allows the user to search for all terms accepted by the data provider. When a search 
term and scope is entered, the instrument performs consecutive searches for each paper and 
each year chosen, gathering the total number of reported hits in a local database for further 
analysis. Currently, ALTSAS is set to gather data from 6 papers from the data provider 
Retriever (www.retriever-info.com), enabling measures of representativity. Each search on 
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the instrument results in 116 individual searches on Retriever. ALTSAS automatically adjusts 
data factoring for changes in total number of articles per year before performing several 
statistical tests on the material. The system offers graphical presentation of trends as well as 
data tables for easy transfer to spreadsheets. Graphs and tables are available both with and 
without correction for changes in total number of articles per year.  
 
The instrument is scalable, so that changes in papers or archive periods are simple to 
implement. ALTSAS can also be modified to different data providers (e.g. in other languages) 
with relative ease. The instrument has built-in functionality for corrections of corrupt data and 
automatically performs redundant searches to ensure reliability of results. When this thesis is 
done, the system will need to be reprogrammed according to the changes I am making to the 
method.13  
6 Trend analysis 
6.1 Simple descriptives 
One of the simplest ways of showing the development over time is by comparing the number 
of articles appearing in the first and last years of an available time span. This can be computed 
into a percentage of change, which is easy to interpret. In such comparisons, one has to adjust 
for changes in total number of articles published in the first versus the last year of the period 
being analysed. This approach was utilized by the Ideology Project in several articles 
presented in 2002-2005, and was also used by Nafstad et al. (2005) in an analysis regarding 
the use of the words minority and majority in English newspapers. As an illustration of the 
method, the word terror appeared in 167 articles in 1984, compared to 808 articles in 2004, a 
growth of 384%. Other words show marked decline over the same period of time, e.g. 
solidari* (all words starting with solidari, e.g. solidarity) appeared in 716 articles in 1984, 
while appearing in merely 299 articles in 2004, a decline of 58%14 (Nafstad et al., Submitted; 
Nafstad, Blakar, & Rand-Hendriksen, in press; Nafstad, Carlquist et al., 2007; Nafstad, 
Carlquist, Rand-Hendriksen, & Blakar, 2006; Nafstad, Carlquist, Aasen et al., 2006; Nafstad, 
Rand-Hendriksen, & Blakar, 2006; Nafstad, Rand-Hendriksen et al., in press). Figure 11 
shows the adjusted frequencies for solidari* and terror*.  
 
                                                 
13 The current system is running on a server at the Institute of Psychology. The url is http://psyk014.uio.no/atekst 
However, the system is password protected. There are instructions on the web page on how to apply for a 
password. 
14 2004 is used as end year because both these analyses were performed in 2005. 
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Figure 11: Relative frequency for the search terms solidari* and terror* in Aftenposten and the 
aggregate of the five other newspapers. 
 
 
Using the first and last years only, while both simple to perform and interpret, has major 
methodological drawbacks. Showing the percentage of change between two end points can 
obscure interesting intermediate developments. Additionally, by disregarding the 
development in the intervening years, the method is highly susceptible to “noise”, for instance 
a short lived debate using an otherwise rather infrequent word appearing right at the 
beginning or end of the period. Possibly interesting non-linear changes are effectively 
obscured by the inherent assumption that the development between the two end points has 
been gradual and smooth. A look at the graph for the development of the use of terror* (fig. 
11, right) can exemplify how language changes need not be gradual or linear at all.  
 
Furthermore, a theoretical change in the number of articles from 100 to 200 gives an increase 
of 100%, while a reduction from 200 to 100 articles show a decrease of 50%, rendering 
opposite developments difficult to compare. 
 
6.2 Trend analysis for single words 
After determining that the development in usage of a word or a cluster of words in 
Aftenposten is representative of the development seen in the other newspapers, only the data 
from Aftenposten is analyzed further. In this section, I will describe the methods I employ to 
describe the development in usage of individual words, and compare the development of 
individual words with each others. I will start with a short reasoning behind the focus on 
linear changes. After the short discussion of linearity, I will discuss different ways of making 
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the development trends for different words comparable. Next I will detail the chosen 
descriptives and methods, and show how ideologically relevant words can be compared to 
random words from list of neutral words. Finally, I will discuss how the same kind of analysis 
can be performed on words with developmental breaks within the observed period of time. 
 
As in previous chapters, before describing the development of a word, I have adjusted the raw 
number of articles from Aftenposten using the correction based on the average development 
of the list of neutral words (see section 5.4 or the technical appendix for details). A general 
problem with trend description for word frequencies is that some words are used often, while 
others are used rarely. Both high- and low frequency words can be ideologically interesting, 
so it would be useful to be able to compare the development patterns between words of 
different frequency. The problem is similar to the problems with comparing words across 
newspapers with different numbers of articles, addressed in section 5.6. There are numerous 
ways to handle the problem of different frequency, with different strengths and weaknesses, 
and I have concentrated on three options in this thesis: comparing words on the basis of the 
adjusted scores directly, standardizing the adjusted frequencies for each word, or dividing the 
adjusted number of articles for each year with the average for the corresponding word. 
 
In the following discussion of the three different alternatives, I will be using three year 
moving averages for each measure, as a method for reducing noise and obtain a better 
measure of the underlying trend. As a measure of how well a linear description fits the 
development, a correlation between the moving averages and time is calculated. I will give 
examples later in this section. 
 
Let’s start with using the adjusted scores directly. Figure 12 shows the three year moving 
average for the adjusted frequencies of the words der, startet and trenden (there, started and 
the trend). Figure 13 to 15 shows the same development on three different scales. I have 
chosen the three words from the list of neutral words on the basis of their high correlation 
with time (time and the moving averages of der, startet and trenden correlate significantly 
with r of .929, .993 and .992 respectively), their relative difference in size of change, and the 
fact that they have very different frequencies of use. 
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Figure 12: Three year moving averages for the adjusted frequency of the words der, startet, and 
trenden in Aftenposten. 
 
 
Figure 13: Three year moving average for the adjusted frequency of the word der. 
 
 
 
Figure 14: Three year moving average for the adjusted frequency of the word startet. 
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Figure 15: Three year moving average for the adjusted frequency of the word trenden. 
 
 
When observed on the scale fit to der, the line for trenden is virtually flat. However, when the 
three words are observed on their own scales, the adjusted frequency for trenden shows the 
steepest incline. If we look at the change in adjusted number of articles for the three words, 
der goes from an approximate adjusted 16,500 articles a year to 19,500 articles a year, an 
increase of 3,000 articles per year. The corresponding measures of change for startet and 
trenden are 1,800 and 350 articles, respectively. Comparing the adjusted frequencies directly 
leads to the conclusion that the change observed in the use of der is much greater than the 
change observed in either startet or trenden. Clearly, when using the adjusted number of 
articles as a basis of comparison, the difference in frequency between the words has great 
impact on comparable measures of change. Ideologically interesting words come in the full 
spectrum of frequencies. What makes the word interesting is its conceptual relation to an 
ideology, as well as how the use changes over time. Certain low frequency words can be more 
interesting than fare more common words representing one particular ideology, or the 
opposite can be true. Regardless, there is no theoretical rationale for mathematically weighing 
words differently, based on their different average frequencies. Thus, using the adjusted 
frequency and change in adjusted frequency is problematic. 
 
Moving on to the next option: standardizing the adjusted frequency for each word. Figure 16 
shows the standardized adjusted scores for the three words superimposed on the same graph. 
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Figure 16: Standardized scores for the three year moving averages of the adjusted frequency for the 
words der, startet and trenden. 
 
 
 
Standardizing is well suited for identifying similarities and differences between the 
developmental patterns of the three words, but both the absolute and the relative change sizes 
are lost in the transformation. For instance, the standardized scores for all words with 
perfectly linear development will be identical. In other words, there is no indication as to 
which word has had the greatest change, either absolute or relative. 
 
Next up is dividing each adjusted frequency with the average adjusted frequency for that 
word. As in section 5.6 on representativity measures, I will refer to the result of this 
transformation as the “relative frequency”. The relative frequency for each word has an 
average of 1, regardless of the raw frequency. Figure 17 shows the relative frequencies for the 
three words superimposed on one graph. 
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Figure 17: Three year moving averages for the relative frequencies of the words der, startet and 
trenden. 
 
 
For each word, the graph is visually similar to its previously presented graph of adjusted 
frequency in their respective scales. From this graph, it is evident that the relative change is 
greatest for trenden and smallest for der, with startet in the middle. Obviously, this 
transformation discards information about how common the words in question are. However, 
as figure 17 shows, the transformation allows visual comparison of the relative change size in 
a way adjusted or standardized frequencies do not. The observed difference in relative change 
size is not caught by either standardized correlations with time, unstandardized correlations 
with time, or by finding the slope of the regression line for the adjusted number of articles. 
To obtain a mathematical measure of the observed difference in relative change, I have 
calculated the slope for the linear regression for this graph, using time as the independent 
variable, and each words relative frequency three year moving average as dependent variable. 
This measure is comparable for development trends over the same time span. It is possible to 
show mathematically that, with the exception of words for which the regression line crosses 0 
within the measured time span (very rare), the maximum slope is 
1
2
−± n , where n is the 
number of years. Because of this, the observed slope will decrease as n increases. As such, the 
measure is not mathematically comparable across different time spans, but since comparison 
across different time spans would be conceptually unsound, I see no reason to modify this. 
Over the time span in question, 26 years, the observed slopes are usually smaller than 0.05. In 
order to obtain a measure on a scale that is easier to use for mental comparison, I multiply the 
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slope with 10015. In the latest articles from the Ideology Project, this measure of relative 
change has been referred to as EMAC (Estimated Mean Annual Change), and I will continue 
to use the abbreviation even though the name might be slightly inaccurate. 
Words with non-linear development trends will have have EMAC scores closer to zero, 
reflecting the fact that little of the development can be explained using a linear model. 
 
To summarize, for each word I have calculated the relative frequency, EMAC and the 
Pearson’s Product Moment Correlation between time and the three year moving average for 
the adjusted frequency. In addition to these, the average adjusted frequency is an interesting 
measure. The correlation, EMAC and the average adjusted frequency measures, combined 
with textual and/or graphical presentation of the observed changes constitutes a relatively 
thorough description of the observed trends. Table 3 summarizes the observed characteristics 
of the words der, startet and trenden. 
 
Table 3 
Statistical characteristics of three example words 
Word r (time) avg. frequency EMAC 
der .929* 17,908 0.67 
startet .993* 2,977 3.17 
trenden .992* 261 6.93 
*p<.01    
 
The development pattern of one word (e.g. and ideologically interesting word) in Aftenposten 
can be compared to averages obtained for a large number of words from the list of neutral 
words. As the number of neutral words increases, the average correlation with time and the 
average regression coefficient should converge on 0, and it is possible to describe the 
development of the word as compared to the sample of random words. Table 4 shows the 
descriptives of the three measures for the list of neutral words. 
                                                 
15 It is possible to obtain this value directly from the adjusted frequency: the slope of the regression line for the 
three year moving average of the adjusted frequency multiplied by 100 and divided by the average adjusted score 
for that word. 
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Table 4 
Statistical properties of the list of neutral words (n=8,761) 
Property min max mean SD 
Average frequency 9.49 5878.64 526.439 590.980 
r (time) -1.00 .99 .0123 3.109 
EMAC -17.36 17.04 0.318 0.699 
 
 
Figure 18 shows the histogram for distribution of EMAC values for the list of neutral words. 
 
 
Figure 18: The distribution of EMAC scores for the list of neutral words 
 
 
  
Finally, to describe the changes within two or more distinct sub periods of time, the time line 
is simply cut at the break point(s) before the analysis is performed. 
This way of describing change is useful for words that appear to follow a roughly linear 
development. However, it is unfit for description of words that have sudden significant peaks 
lasting a short time, like terror* (figure 19). Using this method, the dramatic increase in 2001 
and 2002 is not given justice. For the time being, I think the best way to describe the trend for 
search terms like terror* would be to determine that the observed development is similar 
across the available newspapers, using the methods described in earlier sections, before 
presenting a graph showing the pattern. Frankly, I see little point in developing specific 
methods for handling the description of such rare cases, as they usually speak well for 
themselves through visual presentation. 
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6.3 Trend analysis for clusters of words 
The methods for description applied to single words in the previous section can be applied to 
the average of clusters of words. First, the cluster must be described conceptually, and mean 
correlation between the words can be presented, as a measure of internal consistency (see 
section 5.7). Second, the average EMAC and the average correlation between time and the 3 
year moving average for the aggregate of the words in the cluster can be presented. Finally, 
the cluster can be compared to development trends seen in a large number of equally sized 
samples from the list of neutral words.  
As examples, I will use the two small clusters presented previously in section 5.1 and 5.7. 
Table 5 shows the EMAC values and correlation with time for the words and the average in 
both clusters. 
 
Table 5 
Statistical characteristics of three example words 
Word r (time) EMAC 
Cluster 1 average .945 5.1 
  shop* .918 7.7 
  kunde* .976 2.4 
Cluster 2 average -.977 -4.1 
  måtehold -.922 -5.2 
  beskjedne OR beskjedenhet -.970 -3.1 
*p<.01   
 
 
Table 6 shows the average EMAC and correlation between time and the 3 year moving 
average for 1,000 random clusters from the list of neutral words for each cluster size between 
2 and 10 . 
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Table 6 
EMAC and correlation with time for randomized clusters (n=1000) of different size 
 ___________r (time)_________ ________EMAC________ 
Cluster size Mean SD Mean SD 
2 .071 .685 0.419 2.257 
3 .057 .677 0.244 1.840 
4 .085 .677 0.330 1.563 
5 .129 .670 0.338 1.398 
6 .160 .673 0.443 1.497 
7 .350 .661 0.349 1.282 
8 .150 .663 0.371 1.231 
9 .185 .651 0.374 1.125 
10 .198 .643 0.358 1.026 
 
 
Compared to the random samples of clusters of two words, both the correlation with time and 
the EMAC measures of the presented clusters are fairly large. 
The mean correlation seems to increase slightly with cluster size, while EMAC goes down. 
As time is linear, the correlation will converge on 1 as the sample size increases if the average 
development converges on a line that is not perfectly flat. Stated differently, a linear model 
will explain relatively larger parts of a diminishing variance. The fact that the average 
correlation and EMAC seems to be slightly positive indicates that either the randomized 
clusters are not sufficiently random, the average development within the list of neutral words 
changes as a function of word frequency, or that the adjustment based on the list of neutral 
words is influenced by outliers. In future research, a closer look at the development patterns 
within subgroups of the list of neutral words is called for. The positive EMAC values for the 
random clusters indicate that the baseline adjustment on the basis of the list of neutral words 
may need to be slightly refined. 
7 Preliminary validation 
7.1 Face validity 
Repeated searches ensure high reliability, multiple newspapers can help to determine if the 
observed variance is not founded upon changes within one particular newspaper, and baseline 
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adjustment prevents the method from describing the addition of new sections or other changes 
in newspaper sizes. Graphical examples of changes in language usage can help show the high 
face validity of the method (Anastasi & Urbina, 1997). Take the war on terror as an example. 
I have asked a number of persons informally to state their assumptions about the development 
in the usage of words containing terror. The general assumption seems to be that terror and 
terror related words would increase in usage after or in connection with major strikes of 
terrorism. In particular, people mention September 11th 2001 expecting a major increase that 
should lasting for a while before slowly returning towards the “normal”. This development is 
true across all the 6 newspapers, and the correlation between them is remarkable (see fig 19 
and table 7). There are peaks before 2001, and a closer look at the articles in question reveal 
that they correspond closely to specific acts of terrorism (there is a peak following 1985 after 
airline highjackings in Vienna and Rome, as well as bomb in an Air India plane, the peak in 
1991 corresponds well with the Gulf War). This graph shows how the impact of terrorism on 
our language and our perception of reality can be presented visually using the method 
described in this thesis. 
 
Figure 19: Relative frequency development for the search term terror* in Aftenposten and the 
aggregate. 
 
Consider the enormous focus on climate changes the last year. The debate about man made 
climate changes has been ongoing for years, but lately, it has really caught on in international 
media. In the appendix, there is a graph showing the development in Aftenposten for the 
search term klima* (all articles containing words starting with climate). The development is 
virtually identical in the other papers – relatively flat, except for a peak in 1997 and an 
enormous increase in 2007. The increase in ’97 corresponds with the Kyoto Agreement. Now, 
I’ve shown this graph to some people, and they’ve expressed surprise that the last increase 
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didn’t start until 2007. I, too, was surprised by this. An interesting trend within a sub-category 
of the articles about climate is revealed when searching for menneskeskapt* AND klima* 
(“man made” AND climate*), which shows a steep incline over the whole period (see figure 
20).  
 
 
Figure 20: Relative frequency for the search terms klima* and menneskeskapt* and klima*. 
 
 
As a different example of the face validity of the method, mass media has started using search 
engines like Retriever as a basis for new articles. One example is the article “Bolighysteri i 
media” (“housing hysteria in the media”) in the internet based economics newspaper E24 
summer 2007 (Henriksen, 2007), which was referred to by several newspapers in the 
following days. The article shows a graph of the month to month development in number of 
articles containing the word boligprisene (housing prices), which increased from 452 articles 
in June to 867 articles in August. A look at the graph for the use of words starting with 
boligpris shows that there’s been a dramatic increase over the last twenty years (figure 21). 
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Figure 21: The relative frequency for the search term boligpris*. 
 
An article in Aftenposten in April 2007 (Kullerud, 2007) quotes a Danish search showing a 
rapid and large increase in number of articles about religion, Islam in particular, and argues 
for more research and calls for a more nuanced debate about religion and society. Again, the 
graph showing the adjusted number of articles containing islam* (figure 22) confirms the 
statement that there’s been an increasing interest in the subject across all the available 
newspapers, in particular after September 11th. 2001. Moreover, general immigration as well 
as September 11th. 2001 makes islam* a suitable search string for showing face validity of the 
method.  
 
Figure 22: The relative frequency for the search term islam*. 
 
 
These articles, and several others, show that media is becoming aware of the possibilities for 
meta analysis of the public debate in a manner similar to the method employed by the 
Ideology Project. So far, all articles of this kind have measured the development by looking at 
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two or three points in time compared to each other, and none have addressed the need for 
adjustment for changes in the total number of articles or a neutral set of data, as I have done. 
Fortunately, since the language changes they have remarked upon are quite distinct, the 
overall trends would not be altered substantially by either kind of adjustment. 
These, and numerous other word trends, show that the method is well suited for recording and 
measuring longitudinal changes in language usage. 
 
Table 7 
 
Key statistics for search terms  presented in this section 
Word Mean frequency r (Aft. vs. aggregate) r (time) EMAC 
Terror* 1.236 .993* .701* 5.94 
Solidari*  499 .820* -.938* -4.76 
Klima*  759 .969* .511* 1.75 
Menneskeskapte* AND 
klima*  21 .983* .862* 10.94 
Islam* 539 .991* .946* 6.97 
Boligpris*  119 .897* .853* 6.32 
*p<0.01     
 
7.2 Preliminary validation against surveys  
This section will be a brief presentation of how results using the archival approach can be 
compared to results from population surveys, as a possible method of evaluating the 
convergent validity (See for example Teddlie & Tashakkori, 2003). As comparison material, I 
have been allowed access to data from the large scale longitudinal population survey Norsk 
Monitor (“Norwegian monitor”, see Barstad & Hellevik, 2004; Hellevik & Børretzen, 
1996)16. Norsk Monitor is based on a two part questionnaire, the first part is administered by 
phone, and the last part is a (long) self report form. The survey consists of several thousand 
questions, covering a wide spectre of different topics, focusing primarily on attitudes, values 
and consumer habits. It has been administered on randomized samples of more than 2,000 
people every second year since 1985. The respondents are weighed according to demographic 
variables, geography etc. so as to give a representative picture of the Norwegian society (for a 
                                                 
16 Courtesy of Prof. Ottar Hellevik at the Department of Political Science and the research institute Synovate. 
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more detailed presentation of the methods used in Norsk Monitor, see (Barstad & Hellevik, 
2004; Hellevik & Børretzen, 1996)). 
 
For the comparison between Norsk Monitor and the archival method, I have concentrated on a 
set of indexes made on the basis of scaled questions about different areas of personal values. 
As emphasized in chapter 1, the concepts of values and ideologies are closely related. In this 
section, I will look at the developmental pattern of clusters covering ideologies closely related 
to selected value measures from Norsk Monitor. 
 
As mentioned, Norsk Monitor has been administered every second year from 1985. The 
dataset I have from Norsk Monitor covers the time span from 1985 to 2005, and the indexes 
are adjusted so that previous years are comparable to 2005. Focused on population wide 
changes, I have computed the average of all respondents’ values within each year, weighing 
the respondents according to the previously mentioned weights given by Synovate. In order to 
render the material more easily comparable to the frequency measures on my clusters of 
words from the Ideology Project, I have calculated values for the missing years in Norsk 
Monitor, using the average of the year before and the year after (one year, 1996, has not been 
computed this way, as Synovate administered Norsk Monitor that year). Since I have been 
using three year moving averages for word frequencies, I have calculated three year moving 
averages on Norsk Monitor in the same manner, after calculating the missing years.  
 
From Norsk Monitor, I have selected two indexes: index 1 - forbruk vs. sparing (consumption 
vs. saving up) and index 2 - hedonisme vs. nøysomhet (hedonism vs. moderation or modesty). 
Each index is based on the response to several questions (for more details see Barstad & 
Hellevik, 2004).  
 
Because the data types I wish to compare are dissimilar in nature, I have concluded that 
comparison of change size is questionable. Thus, I wish only to compare the observed change 
patterns. To achieve this, I have calculated the standardized scores for both indexes. Figure 23 
shows the development pattern for the three year moving averages for the two indexes. 
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Figure 23: 3 year moving averages for the standardized scores of index 1 and 2. 
 
 
As mentioned in section 5.1, I have made two clusters of words that should catch the same 
ideological concepts as the two ends of the indexes from Norsk Monitor. Cluster 1, 
conceptually similar to the high end of both indexes, forbruk and hedonisme (consumption 
and hedonism), consists of the search terms shop* and kunde* (shop* and customer*). Cluster 
2, conceptually similar to the low end of both indexes, sparing and nøysomhet (saving up and 
moderation), consists of the search terms måtehold* and beskjedne OR beskjedenhet 
(moderation and words catching modesty, see section 5.1 for further details). Figure 24 shows 
the 3 year average standardized frequency for cluster 1 and 2. 
 
 
Figure 24: 3 year moving averages for the standardized changes in clusters 1 and 2. 
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Representativity measures and the trend analysis data for the two clusters, have been 
presented in section 5.7 and 6.3. 
Cluster 1 and 2 develop in virtually opposite patterns. Both indexes from Norsk Monitor are 
bipolar, with concepts close to consumption vs. concepts close to moderation. In order to 
make a composite of my clusters similar to the indexes from Norsk Monitor, I have reversed 
the average standardized scores for cluster 2, and computed the average of cluster 1 and the 
reversed cluster 2. Figure 25 shows the new average of the two clusters superimposed on the 
graph of the standardized indexes. As the figure shows, the patterns are similar. 
 
 
 
Figure 25: 3 year moving average for index 1 and 2 from Norsk Monitor, as well as the composite of 
cluster 1 and 2. 
 
 
 
The correlations between the composite of the two clusters against both indexes are 
statistically significant (r= .91, and r= .92. respectively). 
 
The presented similarities between measures from Norsk Monitor and development patterns 
for clusters of words are in no way a thorough validation of the archival method. However, it 
is a tentative example of how such comparisons can be made. There are 26 indexes such as 
the two presented ones in Norsk Monitor, and numerous survey questions, many of which 
would be interesting to compare to corresponding measures using the presented archival 
method of mass media. However, the presented example shows that at least for some 
concepts, language changes and self report measures show similar development over time. To 
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conclude, in the presented examples, the top down and the bottom up approaches to ideology 
changes result in similar descriptions of the development patterns. 
8 Concluding remarks 
The language of the public discourse provides a rich source of data for investigating a variety 
of issues, and can be used to describe numerous aspects of society. The Ideology Project has 
used archives of media langue to reveal changes in the ideological situation primarily in 
Norwegian society, but also in England, USA, Ghana and Turkey. In using archives of media 
language, however, there are major issues of reliability and validity, some of which have been 
addressed in the previous chapters. The present thesis has improved the archival method 
developed by the Ideology Project for measuring ideological changes through media language 
in several ways:  
- The data acquisition has been automated and substantially simplified, with multiple 
redundant searches to ensure high reliability. 
- Development data for a large sample of “neutral” of words, the list of neutral words 
has been compiled for comparison purposes.  
- Baseline adjustment can now be performed on the basis of the average development of 
the list of neutral words.  
- An empirical approach to determining if clusters of conceptually related words are 
actually used together in the public discourse has been introduced. This approach can 
potentially be used to determine if words should be excluded from clusters.  
- Methods for determining representativity of development trends for words and clusters 
of words from Aftenposten have been improved, using relative frequency and moving 
averages for comparison.  
- Trend analysis for words and clusters of words has been systematized and improved, 
using relative frequencies as a basis for comparison between words, clusters of words 
and random samples from the list of neutral words.  
- Finally, one approach to comparing results from the archival method with survey 
results has been tried out. 
This archival method is still under development, and even though these points constitute 
significant contributions and improvements to different aspects of our archival approach, I 
still have ideas for further future improvements on each point. 
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11 Technical appendix 
 
This alphabetically ordered appendix is included for quick reference only. The paragraphs are 
indented to make lookup easier. The same content can be found in more detail in specified 
sections of the thesis.  
 
11.1 Adjusted and relative frequency 
Section 5.6 
Adjusted frequency refers to frequency multiplied by the adjustment factor based on 
the average development of the list of neutral words 
Relative frequency is adjusted frequency divided by the average relative frequency for 
that particular word. 
 
11.2 Aggregate of the five newspapers 
Section 5.6 
Aftenposten is compared to the aggregate of the five other newspapers. The 
aggregation is performed on the relative frequency scores for the five newspapers, so 
that they are weighed similarly. 
 
11.3 EMAC 
Section 6.2 
“Estimated Mean Annual Change”. Slightly misleading name. Measure of relative 
change size. Two ways of computing: 
 
For relative frequencies: regression slope (B) *100 
For adjusted frequencies: regression slope (B) *100/average frequency. 
 
11.4 ALTSAS 
Section 5.9 
Automatic Language Trend Search and Analysis System. 
Http://psyk014.uio.no/atekst 
System pretends to be a browser logged onto Retriever (www.retriever-info.com), 
performing article searches at high speed and saving the number of article hits in a 
local database. 
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11.5 Baseline adjustments 
Section 5.3 and 5.4 
Adjustment performed in 2005, on the basis of changes in total number of words. For 
each year in each newspaper the adjustment factor was: 
 
Articles first year/articles each year. 
 
Adjustment performed in all articles from 2006, based on changes in total number of 
words. Adjustment factor was: 
 
Avg. articles in newspaper/articles each year. 
 
Adjustment factor used in this thesis, based on the average development for the list of 
neutral words (LNW). Adjustment factor for each year-newspaper combination: 
 
Avg. across years for LNW in newspaper /avg. for LNW for each year. 
 
11.6 Comparison material and the list of neutral words 
Section 5.2 
Development data has been gathered for the top 10,000 high frequency words from the 
the Oslo Corpus of Tagged Texts. This list is machine based, meaning that it contains 
all kinds of words, including names, places, abbreviations, slang, common typological 
errors etc. Of the 10,000 words, 75 words that returned error messages and 291 words 
that failed in at least one of the five repeated seaches were removed.  
From the resulting list of 9634 words, an aggregate of the frequency was computed for 
each newspaper from 1992-2007. All words with fewer than 100 articles in each of the 
six newspapers over that period of time, a total of 461 words, were removed. 
From the resulting list of 9173 words, an aggregate for each year across newspapers 
was computed. All words occurring in more than 2000 articles in any given year, a 
total of 412 words, were removed. The shortened list, called the “list of neutral 
words”, now consists of 8761 words. 
 
11.7 Empirical testing of clusters 
Section 5.1.  
For clusters of words, it is possible to estimate a theoretical number of articles in 
which pairs of words should appear, given a sporadic distribution among articles.  
 
Example: if x is the number of articles containing shop* (13,368), y is the number of 
articles containing kunde* (131,209) and z is the total number of articles (4,768,165), 
the estimated number of articles containing both shop* and kunde* is:  
 
86.367
165,768,4
209,131*368,13
2 ≈===∗∗ z
xy
z
xyzz
z
y
z
x   
The observed number of hits for each pair is divided with its respective estimate to 
obtain a measure of co-occurrences in relation to chance level.  
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11.8 Redundant searches to ensure reliability of raw frequencies 
Section 4.3  
ALTSAS is set to perform each search five times over to ensure high reliability. When 
Retriever’s search indexes are overloaded, incomplete results may occur. However, 
the system never overestimates the number of articles satisfying search criteria. The 
redundant searches therefore check each word-year-newspaper combination to see if a 
Retriever responds with a higher number of articles than previously recorded. With an 
observed maximum error rate of less than 5%, five repetitions give 
115 10*9,3105,01 −−≈− chance of correct response for each year-newspaper 
combination.  
